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HOW TO USE THIS SOIL SURVEY 


HIS SOIL SURVEY of Bremer 

County contains information that 
can be applied in managing farms and 
woodland; in selecting sites for roads, 
ponds, buildings, or other structures; and 
in appraising the value of tracts of land 
for agriculture, industry, or recreation. 


Locating Soils 


All the soils of Bremer County are 
shown on the detailed map at the back of 
this survey. This map consists of many 
sheets made from aerial photographs. 
Each sheet is numbered to. correspond with 
numbers shown on the Index to Map 
Sheets. 

On each sheet of the detailed map, soil 
areas are outlined and are identified by 
symbol. All areas marked with the same 
symbol are the same kind of soil. The soil 
symbol is inside the area if there is enough 
room ; otherwise, it is outside and a pointer 
shows where the symbol belongs. 


Finding and Using Information 


The “Guide to Mapping Units” can be 
used to find information in the survey. 
This guide lists all of the soils of the 
county in alphabetic order by map symbol. 
It shows the page where each kind of soil 
is described, and also the page for the 
capability unit in which the soil has been 
placed. 

Individual colored maps showing the 
relative suitability or limitations of soils 
for many specific purposes can be de- 
veloped by using the soil map and in- 
formation in the text. Interpretations 


not included in the text can be developed | 
by grouping the soils according to their 
suitability or limitations for a particular 
use. Translucent material can be used as 
an overlay over the soil map and colored 
to show soils that have the same limitation 
or suitability. For example, soils that 
have a slight limitation for a given use can 
be colored green, those with a moderate 
limitation can be colored yellow, and those 


with a severe limitation can be colored red. 


Farmers and those who work with farm- 
ers can learn about use and management 
of the soils from the soil descriptions and 
from the discussions of the interpretative 
groupings. 

_ Woodland owners can refer to the sec- 
tion “Woodland,” where the soils of the 
county are grouped according to their 
suitability for trees. 

Engineers and builders will find in the 
section. “Engineering” tables that name 
soil features and give data that affect engi- 
neering practices and structures. 

Scientists and others can read about how 
the soils were formed and ‘how they are 
classified in the section “Genesis, si- 
fication, and Morphology of Soils.” 

Students, teachers, and others will find 
information about soils and their manage- 
ment in various parts of the text. 

Newcomers in Bremer County may be 
especially interested in the section “Gen- 
eral Soil Map,” where broad patterns of 
soils are described. They may also be 
interested in the section “General Nature 
of the County,” which gives additional 
information about. the county. 
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EXPLANATION 
Series Year and Series Number 


Series year and number were dropped from all soil surveys sent to the printer after December 31, 1965. Many 
surveys, however, were then at such advanced stage of printing that it was not feasible to remove series year and 
number. Consequently, the last issues bearing series year and number will be as follows: 


Series 1957, No. 23, Las Vegas and Eldorado Val- Series 1961, No. 42, Camden County, N.J. 
leys Area, Nev. Series 1962, No. 13, Chicot County, Ark. 
Series 1958, No. 34, Grand Traverse County, Mich. Series 1963, No. 1 Tippah County, Miss. 


Series 1959, No. 42, Judith Basin Area, Mont. 
Series 1960, No. 31, Elbert County, Colo. astern 
Part). 


Series numbers will be consecutive in each series year, up to and including the numbers shown in the foregoing list. 
The soil survey for Tippah County, Miss., will be the last to have a series year and series number. 


SOIL SURVEY OF BREMER COUNTY, IOWA 


REPORT BY RUSSELL L. BUCKNER SOIL CONSERVATION SERVICE, UNITED STATES DEPARTMENT OF AGRICULTURE 


FIELDWORK BY RUSSELL L. BUCKNER, EDWARD L. BRUNS, GARWIN T. CARLSON, WILLIAM L. FOUTS, WAYNE D. FRED- 
ERICK, ELLSWORTH M. RICHLEN, DAVID F. SLUSHER, AND KERMIT D. VOY, SOIL CONSERVATION SERVICE; AND 
WAYNE ARNOLD, JAMES S. BRASFIELD, AND J. MILLARD SOILEAU, IOWA AGRICULTURAL EXPERIMENT STATION 


UNITED STATES DEPARTMENT OF AGRICULTURE, SOIL CONSERVATION SERVICE, IN COOPERATION WITH THE IOWA 
AGRICULTURAL EXPERIMENT STATION 


REMER COUNTY is in the northeastern part of 
Towa (fig. 1). It has an area of 280,960 acres. 
Waverly, the county seat, is in the southwestern corner 
of the county about 100 miles northeast of Des Moines, 
the State capital. 

Bremer County is agricultural, Dairying and_live- 
stock production are the main kinds of farming, and live- 
stock farms far outnumber the other kinds. Corn, the 
principal grain crop, and soybeans, oats, hay, and pasture 
are the main crops. Kxcept for soybeans, the crops 
produced are fed to livestock. 

The soils of Bremer County, for the most part, are deep, 
level to gently sloping, and loamy or silty. They are 
productive, but many of the level or nearly level soils 
would benefit from artificial drainage. Crops grown on 
all the soils respond well to fertilizer, and they respond to 
lime on all except the poorly drained soils. 
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Figure 1—Location of Bremer County in Iowa. 


How This Survey Was Made 


Soil scientists made this survey to learn what kinds of 
soils are in Bremer County, where they are located, and 
how they can be used. 


They went into the county knowing they likely would 
find many soils they had already seen, and perhaps some 
they had not. As they traveled over the county, they 
observed steepness, length, and shape of slopes; size and 
speed of streams; kinds of native plants or crops; kinds 
of rock; and many facts about the soils. They dug or 
bored many holes to expose soil profiles. A profile is the 
sequence of natural layers, or horizons, in a soil; it ex- 
tends from the surface down to the rock material that 
has not been changed much by leaching or by roots of 
plants. 

The soil scientists made comparisons among the pro- 
files they studied, and they compared these profiles with 
those in counties nearby and in places more distant. They 
classified and named the soils according to uniform pro- 
cedures To use this survey efficiently, it is necessary to 
know the kinds of groupings most used in a local soil 
classification. 

Soils that have profiles almost alike make up a soil se- 
ries. Except for different texture in the surface layer, 
the major horizons of all the soils of one series are similar 
in thickness, arrangement, and other important charac- 
teristics. Each soil series is named for a town or other 
geographic feature near the place where a soil of that 
series was first observed and mapped. Waukegan and 
Clyde, for example, are the names of two soil series. All 
the soils in the United States having the same series name 
are essentially alike m those characteristics that affect 
their behavior in the natural, undisturbed landscape. 
Soils of one series can differ somewhat in texture of the 
surface layer and in slope, stontness, or some other char- 
acteristic that affects use of the soils by man. 

Many soil series contain soils that differ in the texture 
of their surface layer. According to this difference in 
texture, separations called soil types are made. Within 
a series, all the soils having a surface layer of the same 
texture belong to one soil type. Waukegan silt loam and 
Waukegan loam are two soil types in the Waukegan se- 
ries. The difference in texture of their surface layers is 
apparent from their names. _ ; 

Some types vary so much in slope, degree of erosion, 
number and size of stones, or some other feature affecting 
their use, that practical suggestions about management 
could not be made if they were shown on the soil map 
as one unit. Such soil types are divided into phases. The 
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name of a soil phase indicates a feature that affects man- 
agement. For example, Waukegan loam, moderately 
deep, 2 to 5 percent slopes, is one phase of Waukegan 
loam, a soil type that is divided into phases according to 
depth and slope range. 

After a guide for classifying and naming the soils had 
been worked out, the soil scientists drew boundaries of 
individual soils on aerial photographs. These photo- 
graphs show woodlands, buildings, field borders, trees, 
and other details that help in drawing boundaries ac- 
curately. The soil map in the back of this survey was 
prepared from the aerial photographs. 

The areas shown on a soil map are called mapping units. 
On most maps detailed enough to be useful in planning 
management of farms and fields, a mapping unit is nearly 
equivalent to a soil type or a phase of a soil type. It is 
not exactly equivalent, because it is not practical to show 
on such a map all the small, scattered bits of soil of some 
other kind that have been seen within an area that is 
dominantly of a recognized soil type or soil phase. 

In preparing some detailed maps, the soil scientists 
have a problem of delineating areas where different kinds 
of soils are so intricately mixed and occur in such small 
individual tracts that it is not practical to show them 
separately on the map. They show such a mixture of 
soils as one mapping unit and call it a soil complex. 
Ordinarily a soil complex is named for the major soils in 
it, for example, Spillville-Colo complex. 

Some soils are similar enough in characteristics and in 
use so that their separation is not Important to the sur- 
vey. Such soils are mapped as an undifferentiated group. 
Each group consists of soils of one or more series that 
occur together without regularity in pattern and propor- 
tion. At least one of the component soils occurs in every 
delineated area, and all may occur in some delineated 
areas. The individual bodies of the component soils are 
large enough to be delineated on a detailed soil map. The 
Sogn soils have been mapped as an undifferentiated 
group. 

On most soil maps, there are areas to be shown that 
are so rocky, so shallow, or so frequently worked by wind 
and water that they cannot be called soils, These areas 
are shown on the map like other mapping units, but they 
are given descriptive names, such as Alluvial land, and 
are called land types rather than soils. 

While a soil survey is in progress, samples of soils are 
taken, as needed, for laboratory measurements and for 
engineering tests. Laboratory data from the same kinds 
of soils in other places are assembled. Data on yields of 
crops under defined practices are assembled from farm 
records and from field or plot experiments on the same 
kinds of soils. Yields under defined management are es- 
timated for all the soils. 

But only part of the soil survey is done when the soils 
have been named, described, and delineated on the map 
and the laboratory data and yield data have been assem- 
bled. The mass of detailed information then needs to be 
organized in a way that is readily useful to different 
groups of readers, among them farmers, managers of 
woodland, engineers, and homeowners. Grouping soils 
that are similar in suitability for each specified use is 
the method of organization commonly used in the soil 
surveys. On the basis of the yield and_ practice 


tables and other data, the soil scientists set up trial 
groups. They test these groups by further study and by 
consultation with farmers, agronomists, engineers, and 
others, then adjust them according to the results of their 
studies and consultation. Thus, the groups that are 
finally evolved reflect up-to-date knowledge of the soils 
and their behavior under present methods of use and 
management. 


General Soil Map 


The general soil map at the back of this survey shows, 
in color, the soil associations in Bremer County. A soil 
association is a landscape that. has a distinctive pattern 
of soils. It normally consists of one or more major soils 
and at least one minor soil, and it is named for the major 
soils. The soils in one association may occur in another, 
but in a different pattern. 

A map showing soil associations is useful to people 
who want a general idea of the soils in a county, who 
want to compare different parts of a county, or who want 
to know the location of large tracts that are suitable for 
a certain kind of farming or other land use. Such a map 
is not suitable for planning the management of a farm 
or field, because the soils in any one association ordinarily 
differ in slope, depth, stoniness, drainage, and other 
characteristics that affect management. 

The eight soil associations in Bremer County are de- 
scribed in this section of the survey. 


1. Readlyn-Tripoli association 


Nearly level, dark-colored loamy soils that are somewhat 
poorly drained and poorly drained 


This association is on broad, nearly level uplands that 
have only a few distinct drainageways. The topography 
along the first 2 miles of the county road south of Tripoli 
is representative of this association, which makes up 
about 21 percent of the county. 

Readlyn and Tripoli soils are about equal in extent and 
make up about 90 percent of the association. Readlyn 
soils are somewhat poorly drained and have slightly con- 
vex slopes. Tripoli soils are poorly drained and are 
nearly level or slightly concave. 

Dickinson, Hagener, Oran, and Clyde soils are minor 
in the association. Dickinson and Hagener soils are 
sandy and occur as small, low, dunelike mounds. The 
mounds have a slope range of 1 to 5 percent, and many 
of them are used as sites for farm buildings. There are 
some large areas of the somewhat poorly drained Oran 
soils and the poorly drained Clyde soils. 

All of this association is used for cultivated crops, ex- 
cept for a few small areas that are in permanent pasture. 
The principal management problems are improvement, of 
drainage and fertility. The topography is well suited to 
the use of large farm equipment. 


2. Kenyon-Clyde-Floyd association 


Level to moderately sloping, dark-colored loamy soils 
that are moderately well drained, poorly drained, and 
somewhat poorly drained 


This association is on uplands characterized mainly by 
long, gentle slopes, slightly rounded hills, and many 
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drainageways and small streams. The western third of it 
has slightly more rolling topography than the rest. The 
area for a mile and a half along the county road west of 
Bremer Station is representative of most. of this associa- 
tion, which makes up about 37 percent of the county area. 
Kenyon soils make up about 18 percent of the association, 
Clyde soils about 20 percent, and Floyd soils about 15 
percent (fig. 2). Kenyon soils are moderately well 
drained. They are on the broad ridgetops and convex 
upper slopes. Floyd soils are somewhat poorly drained 
and are in most of the concave downslope positions. 
Clyde soils are nearly level. They are poorly drained 
and are in and along most of the drainageways and on 
some of the lower side slopes. 

Readlyn, Ostrander, Dickinson, and Hagener are the 
most extensive minor soils. The well-drained Ostrander 
soils are prominent in the landscape north of Sumner. 
Most areas of them are gently sloping, but a few are 
nearly level. The sandy Dickinson and Hagener soils 
occur in a number of small areas, generally on east and 
southeast slopes. 

Readlyn, Bassett, Oran, Atkinson, Rockton, Chelsea, 
Lamont, Terril, Winneshiek, Coggon, Klinger, and Dins- 
dale soils and Peaty muck are also minor parts of this 
association. Along the east side of the Cedar River are 
a few areas of the minor soils that are steep and hilly. 
Also, there are a few small areas of soils underlain by 
sand or gravel. 

Most of this association is used for cultivated crops. 
Because of boulders that interfere with cultivation, the 
Clyde soils are generally used for permanent pasture. 
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The principal management problems are control of ero- 
sion and improvement of drainage and fertility. 


3. Bassett-Clyde-Oran association 


Level to gently sloping, dark-colored loamy soils that 
are moderately well drained, poorly drained, and some- 
what poorly drained 

This association is characterized by long, gently slop- 
ing, slightly rounded hills and many drainageways (fig. 
3). The topography around Frederika is typical of this 
association, which makes up about 2 percent of the 
county area. 

Bassett, Clyde, and Oran soils are about equal in ex- 
tent and make up about 60 percent of the association. 
Bassett soils are moderately well drained and are in the 
more strongly sloping, convex areas. Oran soils are in 
the gently sloping, convex areas and are somewhat poorly 
drained, The nearly level Clyde soils are poorly drained. 
They are in and along most of the drainageways and on 
some of the lower side slopes. 

The minor souls are the Coggon, Floyd, Kenyon, Read- 
lyn, and Tripoli soils and the sandy Dickinson, Hagener, 
and Lamont soils, which occur in a number of small areas. 

Most of this association is used for cultivated crops. 
Some of it is used for permanent pasture and some for 
timber. Because of boulders that interfere with cultiva- 
tion and tile drainage, many areas of the Clyde soils are 
used only for permanent pasture. Potential yields of 
crops are high except. on the more sandy soils. The prin- 
cipal management problems are control of erosion and 
improvement of drainage and fertility. 
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Figure 2.-Relationship of slope, vegetation, and parent material te the major soils and some of the minor soils in soil association 2. 
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Figure 3.—Relationship of slope, vegetation, and parent material to soils of soil association 3. 


4. Klinger-Maxfield-Port Byron association 


Level to moderately sloping, dark-colored silty soils that 
are somewhat poorly drained, poorly drained, and well 
drained 

Most of this association is on long, gently sloping, 
slightly rounded hills and broad, level areas (fig. 4). 
The part around Klinger is typical of the more nearly 
level topography, and that around Denver is typical of 
the moderately sloping. The system of drainageways is 
fairly well developed. This association makes up about 
4 percent of the county. Most of it is in the southern 
half of Maxfield Township. 

Klinger soils make up about 80 percent of the associa- 
tion, Maxfield soils about 25 percent, and Port Byron 
soils about 10 percent. Port Byron soils are well drained 
and are in the more strongly sloping, convex areas, com- 
monly in the southwestern part of the association. 
Klinger soils are somewhat poorly drained. They are in 
slightly convex and gently sloping, concave areas. The 
poorly drained Maxfield soils are in the more nearly level 
and slightly concave positions. 

The minor soils are the well-drained Dinsdale, the 
poorly drained Sable, and the somewhat poorly drained 
Muscatine and Franklin soils. 

A larger proportion of this association is used for cul- 
tivated crops than of any other association in the county. 


Under present methods of farming, it 1s the most pro- 
ductive association. The principal management needs 
are control of erosion and improvement of drainage and 
fertility. Most of the association is well suited to the 
use of large farm equipment. 


&. Seaton-Fayette association 
Gently sloping to steep and hilly, light-colored silty soils 
that are well drained 

This association is characterized by gently sloping and 
moderately sloping ridgetops, steep side slopes, and nar- 
row valleys (fig. 4). The topography along the first 2 
miles of County Road N west of Denver is representative. 
This association makes up about 1 percent of the county, 
and all of it is in Jefferson Township. 

Seaton soils make up about 70 percent of the associa- 
tion and Fayette soils about 24 percent. Fayette soils are 
well drained. They are on many of the gently sloping 
and moderately sloping ridgetops (fig. 5). Seaton soils 
are also well drained and are on ridgetops and moderate 
to steep side slopes. The Nodaway, a minor soil in the 
association, is commonly in the narrow valleys. 

Much of this association is in timber or permanent 
pasture, but many of the gently and moderately sloping 
ridgetops are cultivated. A few steep slopes are culti- 
vated, but the erosion hazard is severe. Control of ero- 
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Figure 4.—Relationship of the major silty (loess) soils to slope and native vegetation. 


sion and improvement of fertility are the principal man- 
agement problems. 


6. Lamont-Hagener-Port Byron association 


Gently sloping to steep, light-colored ond dark-colored 
sandy and silty soils that are excessively drained and well 
drained 


This association consists of gently sloping to steep 
soils that occur in an irregular pattern. It is on uplands 
near the Cedar and Shell Rock Rivers except for a small 
part northeast of Denver. The topography along County 
Road G north of Waverly is representative. This associa- 
tion makes up about 5 percent of the county area. 

Lamont soils make up about 10 percent of the associa- 
tion, Hagener soils about 35 percent, and Port Byron 
soils 10 percent. Lamont soils are sandy and light col- 
ored. Hagener soils also are sandy but are dark colored. 
Port Byron soils are dark colored and medium textured 
except where they are severely eroded. The soils of this 
association are generally steeper where the uplands blend 
with the stream terraces. Many of these steeper areas 
are in pasture and timber. As distance from the streams 
increases, the soils are less sloping and are used more 
extensively for cultivated crops. 

Chelsea, Dickinson, Aredale, and Terril are minor soils 
in this association. <Aredale soils are dark colored, medi- 


um textured, and well drained. They are in the gently 
and moderately sloping positions. Terril soils are along 
many of the drainageways. 

Potential yields in this association are variable and 
are generally lower than those in other associations, The 
principal management problems are control of wind and 
water erosion and improvement of fertility. 


7. Rockton-Winneshiek-Sogn association 


Nearly level to steep, dark-colored and light-colored 
loamy soils that are well drained and are moderately deep 
to shallow over limestone 


This association consists of nearly level to steep, well- 
drained soils that form an irregular pattern. Most of it 
is on uplands near the Shell Rock and Cedar Rivers. A 
small part near Frederika is on both uplands and 
benches, and most of the nearly level soils are in this part. 
The topography west of the Wapsipinicon River and 
northwest of Frederika is typical. This association 
makes up about 2 percent of the county area. 

Rockton soils make up about 25 percent of the associa- 
tion, Winneshiek soils 12 percent, and Sogn soils 12 per- 
cent. Sogn soils are shallow and have many outcrops of 
bedrock (fig. 6). They commonly occur near the breaks 
between uplands and benches and are more strongly slop- 
ing than the associated soils. Rockton and Winneshiek 
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Figure 5—Typical landscape in soil association 5. 


soils are medium textured and moderately deep to lime- 
stone bedrock. They are gently sloping and moderately 
sloping. 

Atkmson, Backbone, and Terril soils are minor in the 
association. Atkinson soils are medium textured, are 
deep to limestone bedrock, and are generally nearly level 
to moderately sloping. Backbone soils differ from the 
other soils in having formed in sandy material that is 
moderately deep over bedrock. Terril soils generally oc- 
cur in the drainageways. 

Potential yields are variable. Sogn soils are mostly in 
pasture; if cultivated, they produce low yields. Atkinson 
soils are highly productive. The principal management 
problems are control of erosion and improvement of fer- 
tility. 


8. Waukegan-Hayfield-Marshan-Spillville association 


Level to gently sloping, dark-colored loamy soils that 
are well drained to poorly drained 


This association is predominantly level, although some 
areas are gently sloping and a few along stream bench 
escarpments are strongly sloping to steep. Some of the 
bottom lands are dissected by old river channels and are 
frequently flooded; others are permanently flooded. The 


benches have depressions that impound water and are 
difficult to drain. The topography along Highway 188 be- 
tween Plainfield and Horton is typical of this association, 
which makes up about 28 percent of the county area. 

Waukegan soils make up about 15 percent of the as- 
sociation, Hayfield soils 7 percent, Marshan soils 11 per- 
cent, and Spillville soils 7 percent. The minor soils are 
Colo, Lawler, Hagener, Sattre, Chelsea, Dickinson, Burk- 
hardt, and Lamont, and there are areas of Alluvial land 
and Marsh. 

Spulville soils, which are the most extensive of the 
soils on bottom lands, are dark colored, somewhat poorly 
drained, and level. They are slightly higher than the 
other bottom-land soils and therefore are less subject to 
flooding. Colo soils are dark colored, poorly drained, 
and subject to flooding. Also on bottom lands are Allu- 
vial land and Marsh. 

The most extensive of the soils on benches are Wauke- 
gan, Hayfield, Lawler, and Marshan soils. Waukegan 
soils are dark colored, well drained, and level to gently 
sloping. The moderately dark colored Hayfield and the 
dark-colored Lawler soils are somewhat poorly drained 
and are level and nearly level. Marshan soils are poorly 
drained. They are level or are in depressions that fre- 
quently impound water. 
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Figure 6.—Sogn soils with many outcrops of limestone bedrock. 


Hagener, Dickinson, Sattre, Chelsea, Burkhardt, and 
Lamont soils are also on stream benches. The sandy 
Hagener and Dickinson soils are dark colored and exces- 
sively drained or somewhat excessively drained. The 
Chelsea, Burkhardt, and Hagener are the most droughty 
soils in the county. 

Along the Wapsipinicon River and Plum Creek, the 
stream benches are lower in relation to the river and 


creek bed than the benches in other parts of the county. 
In some seasons, especially during a wet spring, the water 
table is high, even in well-drained and excessively 
drained soils. 

Most of the soils in this association are used for culti- 
vated crops, but large acreages on bottom lands and some 
of the lower benches are used for permanent pasture and 
timber. Most of the Alluvial land is in timber. Yields 
of crops are high or moderately high except on the sandy 
soils and in areas where flooding damages crops. Soils 
in this association are well adapted to the use of large 
farm equipment. The principal management problems 
are improvement of drainage and fertility. Some erosion 
control measures are needed on the sloping soils. The 
sandy soils are subject to slight wind erosion. 


Descriptions of the Soils 


In this section the soil series and the individual soils, 
or mapping units, in each series are described. The map- 
ping units are the areas identified by symbols on the de- 
tailed soil map at the back of this survey. 

In the descriptions of the series, such general features 
as drainage, parent material, physiographic location, tex- 
ture, fertility, and reaction are given for the soils as 
a group. Each mapping unit in the series is then briefly 
described, mainly according to features that affect. farm- 
ing and other uses. For complete information about any 
soil it is necessary to refer to the description of the series 
as well as that of the mapping unit. Table 1 in this 
section lists the acreage and proportionate extent of each 
mapping unit in the county. 

For more general information. about the soils, the 
reader can rere to the section “General Soil Map,” in 
which broad patterns of soils are described. A profile 
representative of each soil series is described in the sec- 
tion, “Genesis, Classification, and Morphology of Soils.” 
Some of the terms used in the soil descriptions are defined 
in the section “How This Survey Was Made.” Other 
terms are described in the Glossary at the back of this 
survey. 


TaBLE 1.—Approximate acreage and proportionate extent of soils 


Map Soil Area | Extent Map Soil Area |Extent 
symbol | symbol 
= | = 
! : Acres Percent | | <Leres Percent 
Ab ; Alluvial land_. 22-2 22 9, 599 BuA Burkhardt sandy loam, 0 to 2 percent | 
ArB Aredale loam, 2 to 5 percent stopes____, 712 2 SIOPGS 2 ee ces aes. esc sbecoense hc 371 Jl 
ArC Aredale loam, 5 to 9 percent slopes____ 252 1 || Buc Burkhardt sandy loam, 2 to 9 percent | 
AtA Atkinson loam, 0 to 2 percent slopes_ . 164 | 1 SIODES) oes pote he oe 357 wi 
AtB Atkinson loam, 2 to 5 percent slopes___ 989 3 || ChB Chelsea sand, 0 to 5 percent slopes. __._ 961 3 
AtC Atkinson loam, 5 to 9 percent slopes___! 302 1 || ChC Chelsea sand, 5 to 9 percent slopes. ____ 780 3 
BaB Backbone loamy sand, 2 to 5 percent ChE Chelsea sand, 9 to 18 percent slopes ___. 442 2 
SlOpPCh ee 2a Ve cen een tn hy 183 1 || Ck Clyde elay loam____-- 22-2 = 2 29,608 | 10.5 
BaC Backbone loamy sand, 5 to 9 percent ; CmB Coggon loam, 2 to 5 percent slopes. ___ 580 2 
SONG). 6 owe seu wouuhoresgebeces. | 188 1 || Cmc Coggon loam, 5 to 9 percent slopes__.__ 63 ) 
BaD Backbone loamy sand, 9 to 14 percent Cn Colo silty clay loam___._______-_______ 2, 249 8 
SlOpPOS. 2 eee 162 1 || CoB Colo-Terril complex, 0 to 5 percent 
BeB Bassett loam, 2 to 5 percent slopes.___| 2, 116 7 slopes 105 (4) 
BeC Bassett loam, 5 to 9 percent slopes___. 197 1 || CrB Cresco loam, 2 to 5 percent slopes_ a 211 
BeC2 Bassett loam, 5 to 9 percent slopes, Cre Cresco loam, 5 to 9 percent slopes___.__ 164 1 
moderately eroded__..---.---___- 292 1 |) DcB Dickinson sandy loam, 2 to 5 percent 
Bk Blockton silty clay loam, dark gray : slopes__-------- =e ----| 5, 269 1.9 
subsoil variant_..-_. =. 210 1 Sce footnote at end of table. 
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TaBLe 1-—Approximate acreage and proportionate extent of soils—Continued 


Soil 


Soil 


Extent 


Dickinson sandy loam, 5 to 9 percent 
SlOpese csc. coiecocmen coc seeeesces 
Dickinson sandy loam, benches, 0 to 2 
percent slopes____-------_--------- 
Dickinson sandy loam, benches, 2 to 5 
percent slopes____------.-__.--_--- 
Dickinson sandy loam, gravelly sub- 
stratum, 0 to 2 percent slopes-- - - -- 
Dickinson sandy loam, gravelly sub- 
stratum, 2 to 5 percent slopes.___-- 
Dickinson-Ostrander complex, 0 to 2 
percent slopes____-._---_---_._---- 
Dickinson-Ostrander complex, 2 to 5 
percent slopes... .---------------- 
Dickinson-Ostrander complex, 5 to 9 | 
pereent slopes. __-.--.------------ 
Dinsdale silty clay loam, 2 to 5 percent | 
slopes____---.-.----------------- 
Dinsdale silty clay loam, 5 to 9 percent 
slopes. 26. 2-sceeeecee keke seas | 
Fayette silt loam, 2 to 5 percent slopes_ 
Fayette silt loam, 5 to 9 percent slopes, 
moderately eroded__-------------- 
Floyd loam, 1 to 4 percent slopes_ _--- 
Franklin silt loam___._-.--------..~-- 
Tlagener loamy sand, 2 to 5 percent 
slopes 12 -.. eee Stee eetecee eee Ss 
Hagener loamy sand, 5 to 9 percent 
BlODCS 22 sien se ews ea es Ds 
Hagener loamy sand, 9 to 14 percent 
BORG Sar ol arch men ean 
Hagener loamy sand, benches, 0 to 2 
percent slopes....-_.------------- 
Hagener loamy sand, benches, 2 to 5 
percent slopes_—. _.----------.---- 
Harpster silt loam_____---.-------_--- 
Hayfield loam, deep__------.--~----- 
Hayfield loam, moderately decp_.____- 
Hayfield loam, dark brown variant. -_- 
Kenyon loam, 2 to 5 percent slopes_.-_- 
Kenyon loam, 5 to 9 percent slopes____ 
Kenyon loam, 5 to 9 percent slopes, 
moderately eroded___----.----~---- 
Klinger silty clay loam____---.-.---- 
Lamont sandy loam, 2 to 5 percent 


Lamont sandy loam, 9 to 14 percent 
slopes=.. = fee eee cetcc ete 


Lamont sandy loam, benches, 0 to 2 | 


percent slopes_.---..----.-~------ | 
Lawler loam, deep___--------------- 
Lawler loam, moderately deep_-_.---- 
Marsh._-....-------- uo 2 ene ese 
Marshan clay loam, deep___.-------- 
Marshan clay loam, depressional- _-- -- 
Marshan clay loam, moderately deep... 
Maxfield silty clay loam._.-_-------- 
Muscatine silty clay loam_.___-----~-- 
Nodaway silt loam__.--_..---------- 
Oran loam, 0 to 2 percent slopes. _-_--~- 
Oran loam, 2 to 5 percent slopes_.-_-__ 


wo co No 


as 


wo 


; Rolfe silt loam 


me ot 


oOo fe Now 


os 


ar 


Wee Sor 


nu WwW Pe 


Ostrander loam, 0 to 2 percent stopes-__| 
if 


KF OWRNWOohOWNTObD 


Ostrander loam, 2 to 5 percent slopes__ 
Ostrander loam, 5 to 9 percent slopes _. 
Peaty muck, deep___-_--__.--.------ 
Peaty muck, moderately deep... --.___ 
Port Byron silt loam, 2 to 5 percent 


Port Byron silt loam, 5 to 9 percent 
slopes, moderately eroded_.-----__- 
Port Byron silt loam, 9 to 14 percent 
slopes, moderately eroded__________ 
Readlyn loam, 0 to. 2 percent slopes. __ 
Readlyn loam, 2 to.5 percent slopes-_ __ 
Riceville loam, 1 to 3 percent slopes___ 
Rockton loam, 2 to 5 percent slopes. __ 


| Rockton loam, 5 to 9 percent slopes. __ 


Rockton loam, 9 to 14 percent slopes-. 
Sable silty clay loam.____.---____._- 
Sattre loam, deep, 0 to 2 percent 
SlODOS 2. Saka Soeuesoetcccccsasscs: 
Sattre loam, deep, 2 to 5 percent 
Sattre loam, moderately deep, 0 to 2 
pereent slopes... on. su coe ce ene 
Seaton silt loam, 2 to 5 pereent slopes_ 


Seaton silt loam, 5 to 9 percent slopes, 


moderately eroded 
Seaton silt loam, 9 to 14 percent 


slopes, moderately eroded___.__._-- | 


Seaton silt loam, 9 to 14 percent 


slopes, severely eroded___._-_-_---- | 


Seaton silt loam, 14 to 18 percent 
slopes, moderately eroded__________ 
Seaton silt loam, 18 to 30 percent 
slopes, moderately eroded.___..__-- 
Sogn soils, 5 to 14 percent slopes__._. 
Sogn soils, 14 to 30 percent slopes___-_- 
Spillville loam 


Terril loam, 0 to 2 percent slopes... _ 
Terril loam, 2 to 5 percent slopes. ___ - 
Tripoli clay loam____- poe eee ee 
Waukegan loam, deep, 0 to 2 percent 
MOOS: ou daceca seeaued atu ncmecae 


| Waukegan loam, deep, 2 to 5 percent 


BIO PCS csc ee al nl an esd 
Waukegan loam, moderately deep, 0 
to 2 percent slopes___-----..-_.--- 
Waukegan loam, moderately deep, 2 
to 5 percent slopes. - _- - Feiner aes 
Waukegan loam, moderately deep, 5 
to 9 percent slopes__-------____--- 
Waukegan silt loam, deep, 0 to 2 
percent slopes____-----.---.-.-.-- 
Winneshiek loam, 2 to 5 percent 
slopes. 


| Winneshiek loam, 5 to 9 percent 
} BIOPQSy enc cee essen eee | 
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Alluvial Land 


Alluvial land (Ab) consists of moderately fine textured 
to coarse-textured soil material that has been deposited 
by streams. It is characterized by meandering channels 
and swales. Floods are frequent, and water stands in 


some of the deeper swales the year round. 

The moderately dark colored surface material is mixed 
with light-colored, recently deposited sand (fig. 7). The 
texture of the subsoil, though generally loamy, varies 
between silty clay loam and gravelly sand. Permea- 
bility, drainage, and moisture-supplying capacity are also 
variable. 


Figure 7—Alluvial land that has been cleared of trees. Sand in 


the foreground was deposited during a single flood. 


Most of this unit is on the flood plains of the Cedar 
River, the Wapsipinicon River, and Plum Creek. The 
areas along the Cedar River consist mainly of mixed soils 
on bottom lands, but those along the Wapsipinicon River 
consist of soils on bottom lands and on benches. 

Because of flooding, this land type is not suitable for 
row crops. Only a few areas are cultivated. Most of it 
is covered with timber. It can be used for pasture. 
Capability unit Vw-l. 


Aredale Series 


The Aredale series consists of dark-colored, well- 
drained soils on uplands. These soils developed from 
loamy, medium-textured eolian material 36 to 70 inches 


thick over glacial till. In many places a pebble band 
separates the loamy material from the glacial till. 

Soils of this series occur in the southwestern third of 
Bremer County. They are predominantly gently sloping, 
but in some places they are moderately sloping. 

Aredale soils generally have a surface layer of black 
to very dark brown loam or silt loam 8 to 16 inches thick. 
The subsoil consists of loam or silt loam and is dark 
brown grading to yellowish brown with depth. In places 
the underlying glacial till consists of loam or light clay 
loam that is yellowish brown mottled with brownish 
eray. 

These soils are moderately permeable and have a high 
moisture-supplying capacity. ‘They are low in available 
nitrogen, phosphorus, and potassium and are slightly 
acid to medium acid. The depth to calcareous material 
ranges from 60 to 90 inches. 

Aredale loam, 2 to 5 percent slopes (Ar8).—This soil is 
on convex upland ridges. In places it adjoins Port Byron, 
Dinsdale, Ostrander, and Dickinson soils. 

The surface layer is black to very dark brown and is 10 
to 16 inches thick. Productivity is high, and tilth usually 
isgood. Surface runoff is medium. 

If cultivated, this soil is subject to slight erosion. It 
should be tilled on the contour if row crops are grown. 
Capability unit IIe-1. 

Aredale loam, 5 to 9 percent slopes (ArC)—This soil is 
on convex side slopes. It commonly adjoins Port Byron, 
Dinsdale, Dickinson, and other Aredale soils. Included 
in the areas mapped are a few moderately steep slopes. 

The surface layer is black to very dark brown and is 7 
to 12 inches thick. In a few small moderately eroded 
patches, the surface layer is only 2 to 6 inches thick and is 
very dark brown or very dark grayish brown. Productiv- 
ity is high, and tilth is usually good. Surface runoff is 
rapid. 

If cultivated, this soil is subject to moderate erosion. It 
should be tilled on the contour or terraced if row crops are 
grown. Capability unit [[fe-1. 


Atkinson Series 


The Atkinson series consists of dark-colored, well- 
drained soils on uplands. These soils formed in 36 to 50 
inches of loamy material underlain by limestone bedrock 
or a thin layer of residuum and bedrock. They are on 
nearly level and gently sloping, high, structural benches 
and moderate, convex side slopes. 

Atkinson soils have a surface layer of black to very 
dark brown loam 7 to 11 inches thick. The subsoil is 
generally brown, dark-brown, or yellowish-brown loam. 
Beginning at a depth of about 24 inches, there is a layer 
of brown, dark-brown, or yellowish-brown clay loam that 
may grade to clay just above the limestone. The depth 
to bedrock is 86 to 50 inches. 

These soils are moderately permeable and have a high 
moisture-supplying capacity. They are low in available 
nitrogen, phosphorus, and potasstum and are generally 
slightly acid. 

Atkinson loam, 0 to 2 percent slopes (AtA}.—This soil is 
on ridges and on the high part of structural benches. In 
places it adjomns Rockton, Kenyon, and Ostrander soils. 
Included in the areas mapped are soils that have a thinner 
surface layer and a light-colored subsoil. 
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The surface layer of this soil is black to very dark brown 
loam and is 8 to 10 inches thick. The depth to limestone 
is generally 40 to 50 inches, but in a few places it is as much 
as 56 inches. Productivity is high, and tilth usually is 
good. Surface runoff is slow. There are no serious limi- 
tations and no major management problems. Capability 
unit [-2, 

Atkinson loam, 2 to 5 percent slopes (Ai8)}.—This soil is 
on narrow ridges or on the high part of benchlike areas. 
It adjoins Rockton, Ostrander, Kenyon, and other Atkin- 
son soils. Included in the areas mapped are a few areas 
that have a thinner surface layer and a light-colored sub- 
surface layer and also a few areas that have a silt loam 
surface layer and subsoil. 

The surface layer of this soil is black to very dark brown 
and is 7 to 11 inches thick. The depth to limestone is typi- 
cally 36 to 50 inches, but it may be as much as 56 inches. 
Productivity is high, and tilth usually is good. Surface 
runoff is medium. 

If cultivated, this soil is subject to slight erosion. It 
should be tilled on the contour if row crops are grown. 
Capability unit [Te-1. 

tkinson loam, 5 to 9 percent slopes (AtC).—This soil 
is on side slopes, below other Atkinson soils and above Sogn 
‘soils. Rockton, Ostrander, and Kenyon soils commonly 
occur on adjoining slopes. Included im the areas mapped 
are a few areas that are moderately eroded and have a very 
dark grayish-brown to dark-brown surface layer and also 
some areas that have a silt loam surface layer and a light- 
colored subsurface layer. 

The surface layer of this soil is very dark brown and is 
7 to 11 inches thick. The depth to limestone is generally 
between 36 to 50 inches. Productivity is high, and tilth 
usually is good. Surface runoff is rapid. 

If cultivated, this soil is subject to moderate erosion. It 
should be tilled on the contour or terraced if row crops are 
grown. Capability unit [1le-1. 


Backbone Series 


The Backbone series consists of light-colored, some- 
what excessively drained soils on uplands. These soils 
developed from sandy loam and loamy sand over a mod- 
erately fine textured layer underlain by limestone bed- 
rock, They are on gently sloping ridges and moderate to 
steep, convex side slopes. Nearly all of the Backbone 
soils in Bremer County are east of and within 3 miles 
of the Cedar River. 

Backbone soils have a very dark gray loamy sand 
surface layer that is 6 to 8 inches thick. The subsurface 
layer consists of brown to dark grayish-brown loamy 
sand and is about 2 to 6 inches thick. In some places 
a narrow column or pocket of this loamy sand extends 
down to the bedrock. Cultivated areas have a plow layer 
of very dark grayish-brown loamy sand or sandy loam. 
In many places the upper part of the subsoil is dark- 
brown to dark yellowish-brown light to heavy sandy 
loam. The sandy loam grades to clay loam, and ‘the clay 
loam may grade to clay immediately above the limestone. 
The depth to bedrock is 20 to 40 inches, 

These soils have a low moisture-supplying capacity. 
Permeability is moderately rapid in the sandy material 
and moderate in the loamy material. The supplies of 
available nitrogen, phosphorus, and potassium are very 


low. The reaction ranges from slightly acid to strongly 
acid. 

Backbone loamy sand, 2 to 5 percent slopes (Ba8}.— 
This soil is on ridges and on the higher parts of slopes, 
above more strongly sloping Backbone, Chelsea, Lamont, 
and Sogn soils. 

The surface layer is very dark gray loamy sand or sandy 
loam and is 6 to 8 inches thick. In cultivated areas the 
surface layer is very dark grayish brown and dries to a 
somewhat lighter color. It is underlain by a distinct, 
lighter colored subsurface layer. The depth to limestone 
generally is between 20 and 30 inches, but: in many places 
it is more than 80 inches. Productivity is low or moder- 
ate. Surface runoff is slow, but drainage is excessive. 

If cultivated, this soil is subject to wind and water 
erosion. ‘Tillage should be on the contour, and residue 
should be left on the surface if row crops are grown. Capa- 
bility unit IV s-2. 

Backbone loamy sand, 5 to 9 percent slopes (BaC).— 
This soil occurs as small areas on rather short side slopes 
below less strongly sloping Backbone, Chelsea, Lamont, 
and Sogn soils. 

The surface layer is very dark gray, except where eroded, 
and the subsurface layer is lighter colored. In many cul- 
tivated areas, the plow layer is very dark grayish brown. 
The depth to limestone is 20 to 40 inches. Productivity 
is relatively low. Surface runoff is medium. 

If cultivated, this soil is subject to wind and water 
erosion. It should be tilled on the contour if row crops 
are grown. Capability unit IVs-2. 

Backbone loamy sand, 9 to 14 percent slopes (BaD).— 
This soil occurs as small areas on short side slopes. It 
commonly adjoins Chelsea, Lamont, and Sogn soils and 
in a few places adjoins Hagener soils. 

The surface layer is very dark grayish brown to very 
dark gray and is about 6 inches thick. The subsurface 
layer is lighter colored. The depth to limestone ranges 
from 20 to 40 inches. In many places it is less than 30 
inches. Productivity is low. Surface runoff is medium 
or rapid, and drainage is excessive. ; 

This soil is subject to wind and water erosion. It is 
not suited to row crops. Capability unit VIs-I. 


Bassett Series 


The Bassett series consists of moderately dark colored, 
moderately well drained soils that developed from loamy 
material 14 to 21 inches thick over glacial till. In most 
places a band of pebbles or stones separates the loamy 
material from the glacial till, These soils occur on long, 
gently sloping upland ridges, or highs, and on moderate, 
convex side slopes. 

The surface layer is very dark brown, very dark gray- 
ish-brown, or dark-brown loam 4 to 7 inches thick. The 
subsurface layer is brown to dark-brown loam about 8 
inches thick. Beginning at a depth of about 14 to 21 
inches is a heavy loam subsoil that is brown to dark 
yellowish brown and is slightly mottled with grayish 
brown at a depth below 24 to 34 inches. Discontinuous 
lenses of sandy material occur in the subsoil in some 
places. 

Bassett soils are friable to a depth of about 30 inches 
and aro friable to firm below this depth. They have a 
high moisture-supplying capacity and moderately slow 
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permeability. They are low in available nitrogen, phos- 
phorus, and potassium. The surface layer is slightly 
acid to medium acid, but the subsoil is strongly acid in 
the upper part and very strongly acid in the lower part. 
The depth to calcareous material generally is between 60 
and 80 inches. 

Bassett loam, 2 to 5 percent slopes (Be8}—This soil is 
on long, convex ridges, or highs. In many places it is 
above Oran and Floyd soils or above moderately sloping 
Coggon and Bassett soils. Included in the areas mapped 
are a few areas that have a sandy loam surface layer. 

The surface layer of this soil is very dark brown and 
is 4 to 7 inches thick. It is underlain by a lighter colored 
subsurface layer. Most cultivated areas have a very dark 
brown plow layer. In a few small, moderately eroded 
areas, the surface layer is very dark grayish brown to 
dark brown. Productivity is high, and tilth usually is 
good. Surface runoff is medium. 

If cultivated, this soil is subject to slight erosion. It 
should be tilled on the contour if row crops are grown. 
Capability wnit [Te-1. 

Bassett loam, 5 to 9 percent slopes (BeC).—This soil is 
on long, convex side slopes. In many places it is above 
Oran and Floyd soils and below gently sloping Coggon 
and Bassett soils. 

The surface layer is very dark brown and is 4 to 6 inches 
thick. Below it is a lighter colored subsurface layer. 
Cultivated areas have a very dark brown to very dark 
grayish-brown plow layer that is somewhat light colored 
when dry. Productivity is high, and tilth usually is good. 
Surface runoff is rapid. 

If cultivated, this soil is subject to moderate or severe 
erosion. It should be tilled on the contour or terraced if 
row crops are grown. Capability unit [[Te-1. 

Bassett loam, 5 to 9 percent slopes, moderately 
eroded (BeC2).—This soil is on long, convex side slopes. 
It is above Oran and Floyd soils and below gently sloping 
Coggon and Bassett soils. Included in the areas mapped 
are a few moderately steep slopes and a few small areas that 
have a sandy loam surface layer. 

The surface layer of this soil is very dark grayish brown 
and is 6 to 8 inches thick. When dry, it is somewhat 
lighter colored. In cultivated areas, the subsurface layer 
is part of the plow layer. Some spots are severely eroded. 
In these places the subsoil is exposed and a few stones or 
pebbles are evident. Productivity is moderate, and tilth 
is usually good. Surface runoff is rapid. 

If cultivated, this soil is subject to severe erosion. It 
‘should be tilled on the contour or terraced if row crops 
are grown. Capability unit [1Te-I. 


Blockton Series, Dark Gray Subsoil Variant 


This variant of the Blockton series consists of dark- 
colored, poorly drained soils that developed from fine 
textured and moderately fine textured, silty alluvium. 
These soils are on nearly level stream benches and in 
depressions, 

The surface layer of light silty clay loam is black and 
is 6 to 10 inches thick. The subsurface layer is dark- 
gray to very dark grayish-brown silt loam and is 6 to 12 
inches thick. Beginning at a depth of 16 inches or more, 
this layer grades to a medium to heavy silty clay subsoil, 
which is very dark gray to light olive and is mottled. 


The lower part of the subsoil is medium silty clay loam to 
medium silty clay that is ight olive brown and pale olive 
and is mottled. Brown and yellowish-brown sand or 
gravel is below a depth of 40 to 60 inches in most places. 

These soils are very slowly permeable and have a high 
moisture-supplying capacity. They are low in available 
nitrogen, phosphorus, and potassium and are medium to 
strongly acid. 

Blockton silty clay loam, dark gray subsoil variant 
(0 to 2 percent slopes) (BK). Most of this soil is on stream 
benches in sections 80 and 32 of Jackson Township. 

The surface layer is black and is about 10 inches thick. 
The subsurface layer is lighter colored silt loam, and the 
subsoil is clayey and firm. Productivity is moderate, ex- 
cept where surface drainage is inadequate and where run- 
off from higher areas accumulates. Tilth is usually good, 
but the surface layer puddles readily if worked when wet. 
An occasional grass-legume crop helps to keep this layer 
granular. Surface runoff is generally slow. Surface 
drainage is beneficial, but tile drains may not work well 
enough to be worthwhile. Capability unit [I 1w-2. 


Burkhardt Series 


The Burkhardt series consists of excessively drained 
soils derived from shallow sandy loam to light loamy 
material overlying gravelly material (fig. 8). These soils 
are on level to gently sloping stream benches and in out- 
wash areas on uplands. In a few places they are on 
sloping bench escarpments. ; 

Burkhardt soils have a surface layer of sandy loam or 
loam that is generally very dark brown. It is underlain 
by dark-brown or very dark brown sandy loam. The 


Figure 8.—Profile of Burkhardt sandy loam exposed in a gravel pit. 
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depth to yellowish-brown gravelly material is generally 
10 to 16 inches. 

These soils have a very low moisture-supplying capac- 
ity and very rapid permeability. They are very low in 
available nitrogen, phosphorus, and potassium. The 
reaction ranges from slightly acid to strongly acid. 

Burkhardt sandy loam, 0 to 2 percent slopes (BuA).— 
This soil is on stream benches, next to more strongly slop- 
ing Burkhardt soils and Dickinson, Hagener, and 
Waukegan soils. 

The surface layer is generally very dark brown and is 
8 to 12 inches thick. Many noncultivated areas have a 
very thin, black surface layer that grades to very dark 
brown with depth. In places the surface layer and subsoil 
contain some gravel. The depth to the gravel substratum 
is generally 14 to 20 inches. Productivity islow. Surface 
runoff is very slow, but drainage is excessive. 

This soil is subject to slight wind erosion. If row crops 
are grown, residue should be left on the surface. Capabil- 
ity unit IV s-2. 

Burkhardt sandy loam, 2 to 9 percent slopes (BuC}.-— 
Most of this soil is on sloping bench escarpments, but some 
of it is on gently sloping benches and in outwash areas on 
uplands, In places it adjoins Hagener, Dickinson, and 
Waukegan soils. 

The surface layer is very dark brown or very dark gray- 
ish brown. Generally it 1s about 7 inches thick, but it is 
thicker in some noncultivated areas. The surface layer 
and subsoil contain some gravel. The depth to the gravel 
substratum is 10 to 16 inches in most places. Productivity 
is very low. Surface runoff is medium to slow, but drain- 
age is excessive. 

If cultivated, this soil is subject to slight wind and water 
erosion. It should be tilled on the contour, and residue 
should be Jeft on the surface if row crops are grown. 
Capability unit IV s-2. 


Chelsea Series 


The Chelsea series consists of light-colored, excessively 
drained soils that developed from deep sands and loamy 
sands. These soils are on gently sloping to steep upland 
ridges and side slopes, on nearly level or gently sloping 
benches, and in outwash areas. 

The surface layer is generally very dark grayish-brown 
or dark grayish-brown sand and is 2 to 6 inches thick. 
In some places there is a subsurface layer of brown or 
dark grayish-brown sand that grades to dark yellowish 
brown with depth. Very thin lenses of dark-brown 
loamy sand. occur below a depth of 40 inches in some 
areas. 

These soils have a low moisture-supplying capacity and 
are rapidly permeable. They are very low in available 
nitrogen, phosphorus, and potassium. The reaction 
ranges from neutral to strongly acid. 

Chelsea sand, 0 to 5 percent slopes (ChB) —This soil 
is on upland slopes that face east, south, or southeast. It 
is also in mound or dunelike positions on uplands and 
benches. 

The surface layer is very dark gray or very dark brown 
sand or loamy sand and is 1 to 3 inches thick. It is under- 
lain by a lighter colored subsurface layer and subsoil. 
Many cultivated areas have a very dark grayish-brown 


plow layer. In some places on benches, the texture grades 
to sandy gravel below a depth of 30 inches. Productivity 
is low. Surface runoff is very slow, but drainage is 
excessive, 

If cultivated, this soil is subject to wind and water 

erosion. Capability unit IV s-2. 
_ Chelsea sand, 5 to 9 percent slopes (ChC)—This soil 
is in mound or dunelike positions on uplands and benches 
and in outwash areas. Included in the areas mapped area 
few moderately eroded areas that have a dark grayish- 
brown to dark-brown surface layer. 

The surface layer of this soil is very dark brown or very 
dark gray and is 1 to 3 inches thick. The subsurface layer 
is lighter colored. In cultivated areas, the surface layer 
is dark grayish brown or very dark grayish brown, Pro- 
ductivity is very low. Surface runoff is medium, but drain- 
age is excessive. 

If cultivated, this soil is subject to wind and water 

erosion. Row crops should be grown on the contour. 
Capability unit IV s-8. 
_ Chelsea sand, 9 to 18 percent slopes (ChE).—This soil 
is on short, convex upland side slopes. Most of it is along 
the east side of and within 8 miles of the Cedar River. A 
few areas are eroded. 

The color of the surface layer ranges from very dark 
brown to dark grayish brown. Noncultivated or eroded 
areas have a dark-brown, very thin surface layer and a 
lighter colored subsurface layer. Cultivated areas have 
a distinct, light-colored plow layer. Productivity is very 
low. Surface runoff is medium to rapid, and drainage is 
excessive. 

_ This soil is subject to severe wind and water erosion. It 
is not suited to row crops. Capability unit VIs—1, 


Clyde Series 


The Clyde series consists of dark-colored, poorly 
drained soils that formed in 20 to 40 inches of moderately 
fine textured loamy material over stratified glacial till 
or water-deposited material. In places a layer of pebbles 
and stones separates the loamy material and the till. 
These soils are in nearly level drainageways and in low 
concave parts of uplands. 

Clyde soils have a surface layer of black and very dark 
gray light clay loam about 20 inches thick. The subsoil 
1s mottled heavy loam that ranges from very dark gray to 
olive brown. Beginning at a depth of about 30 inches 
is yellowish-brown and gray loam. In many places this 
loam is stratified with sandy material. " 

These soils have a high moisture-supplying capacity 
and are moderately permeable. They are medium in 
available nitrogen and low in phosphorus and potassium. 
The reaction is generally neutral. 

Clyde clay loam (0 to 3 percent slopes) [Ck).—This soil 
is in drainageways and in low, concave parts of uplands. 

The surface layer is normally black or very dark gray 
and is 20 to 24 inches thick. In a few areas adjoining bot- 
tom lands, this layer is darker and thicker. The subsoil 
generally is mottled heavy loam that ranges from very 
dark gray to olive brown. It is stratified in the lower 
part. In small areas at the upper end of draws, the subsoil 
is less gray and the lower part is less stratified. Some 
stones and boulders are on the surface (fig. 9). 
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Productivity is high if this soil is properly drained. 
Tilth usually 1s good, but the soil puddles if worked when 
wet. ‘The major limitation is wetness caused by seepage 
from soils upslope. Capability unit [Iw-I, 


ood le Mi bei 


Figure 9.—Clyde clay loam. Stones and boulders occur in some 
areas of Clyde soils. 


Coggon Series 


The Coggon series consists of light-colored, moderately 
well drained soils on uplands. These soils developed 
from loamy material 14 to 21 inches thick over glacial 
till. In many places a layer of pebbles and stones sepa- 
rates the loamy material from the glacial till. These 
soils are on gently sloping, convex ridges, or highs, and 
on long, gentle or moderate side slopes. 

Coggon soils have a very dark gray loam surface layer 
i to 4 inches thick. The subsurface layer is dark gray- 
ish-brown or brown loam 4 to 10 inches thick. Many 
cultivated areas have a dark grayish-brown plow layer. 
Beginning at a depth of 14 to 21 inches is a heavy loam 
subsoil that is brown to yellowish-brown and is mottled 
with grayish brown in the lower part. In places there 
are small pockets or discontinuous lenses of sandy mate- 
rial in the subsoil. 

These soils are friable to a depth of about 30 inches 
and friable to firm below that depth. They have a high 
moisture-supplying capacity and moderately slow per- 
meability. The supply of available phosphorus and 
potassium is low, and that of available nitrogen is very 
low. The surface layer is slightly acid or medium acid, 


and the subsoil is strongly acid or very strongly acid, 
Generally, the depth to calcareous material is between 
60 and 85 inches. 

Coggon loam, 2 to 5 percent slopes (CmB).—This soil is 
on convex ridges, or highs, and on long, convex side slopes. 
It occurs above Oran and Floyd soils or above moderately 
sloping Coggon or Bassett soils. 

Normally, the surface layer is very dark gray and is 1 to 
4 inches thick. Below it is a distinct, lighter colored sub- 
surface layer. Where the soil has been cultivated, the 
plow layer is dark grayish brown or very dark grayish 
brown. Productivity is moderate to high, and tilth usually 
is good. Surface runoff is medium. 

If cultivated, this soil is subject to slight erosion. It 
should be tilled on the contour if row crops are grown, 
Capability unit [Te-1. 

Coggon loam, 5 to 9 percent slopes (CmC)—This soil 
is on long side slopes, except in a few places near streams 
where the slopes are short and moderately steep. It is 
above Oran and Floyd soils and below gently sloping 
Bassett and Coggon soils. Included in the areas mapped 
are some moderately eroded areas that havea dark grayish- 
brown or brown surface layer. 

The surface layer of this soil is normally very dark eray 
and is 1 to 3 inches thick. It is underlain by a distinct, 
lighter colored subsurface layer. Cultivated areas have a 
dark grayish-brown plow layer that is much lighter in color 
when dry. Productivity is moderate, and tilth usually is 
good. Surface runoff is rapid. 

Tf cultivated, this soil is subject to moderate or severe 
erosion. Tt should be tilled on the contour or terraced if 
used for cultivated crops. Capability unit I[[e-1. 


Colo Series 


The Colo series consists of dark-colored, poorly drained 

soils on nearly level flood plains of rivers and narrow, 
intermittent streams. These soils developed from mod- 
erately fine textured alluvial deposits. 
_ Colo soils are black or very dark gray to a depth of 40 
inches or more. Below this the colors range from very 
dark gray to gray. The texture is typically silty clay 
loam, but in places it is light clay loam to loam below 
a depth of 30 inches. 

These soils have a high moisture-supplying capacity 
and moderately slow permeability. They are medium 
in available nitrogen, phosphorus, and potassium and are 
neutral or slightly acid. 

Colo silty clay loam (0 to 2 percent slopes) (Cn)—This 
soil is on level or nearly level flood plains. It adjoins 
Terril and Spillville soils in many places, and some of it 
is near Clyde and Marshan soils. Included in the areas 
mapped are small areas that have a loam to clay loam sur- 
face layer and dark colors to a depth of only about 24 
inches. 

The surface layer of this soil is black or very dark gray 
to a depth of 40 inches or more. Productivity is high if 
the soil is properly drained. Tilth usually is good. An 
occasional grass-legume crop helps to maintain the gran- 
ular structure. Surface runoff is slow. ; 

Wetness, caused by flooding and in some places by a high 
water table, is the major limitation. Capability unit 
ITw-8. 
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Colo-Terril complex, 0 to 5 percent slopes (CoB).— 
The soils of this complex occur as such small areas and are 
so intermingled that they are not mapped separately. They 
are associated with Fayette and Seaton soils on narrow 
flood plains of small streams and in drainageways. Most 
of the complex is west of Denver. 

The surface layer is silty clay loam or loam that is dark 
colored when moist or dry. Productivity is high, and tilth 
usually is good. 

Runoff from soils upslope and a frequently high water 
table are management problems. Some gullying may occur 
in waterways, but the waterways can be shaped and re- 
seeded. Because of the shape and location of the areas, 
soils of this complex are generally farmed with surround- 
ing soils or are left in pasture. If tile drained, they are 
row cropped with adjoining soils. Capability unit [w-3. 


Cresco Series 


The Cresco series consists of dark-colored, moderately 
well drained soils on uplands. These soils developed 
from loamy material 14 to 21 inches thick over firm 
glacial till. A pebble band generally occurs between 
the loamy material and the till. These soils are on long, 
convex side slopes that are gently sloping or moderately 
sloping. 

Cresco soils have a loam surface layer about 8 to 16 
inches thick that grades from black or very dark brown 
to very dark grayish brown with depth. At a depth of 
14 to 21 inches is a dark yellowish-brown subsoil of 
heavy loam to light clay loam that has distinct, grayish- 
brown mottles and coatings beginning at a depth of 
about 20 inches. The subsoil is firm. 

These soils have a high moisture-supplying capacity 
and moderately slow permeability. They are low in 
available nitrogen, phosphorus, and potassium and are 
medium acid or strongly acid. The depth to calcareous 
material is more than 45 inches. 

Cresco loam, 2 to 5 percent slopes (CrB).—This soil is 
on long, convex side slopes. It commonly occurs above 
Readlyn soils or above moderately sloping Kenyon and 
Cresco soils. 

The surface layer grades from black or very dark brown 
to very dark grayish brown with depth. It is 12 to 16 
inches thick. Productivity is high, and tilth usually is 
good, Surface runoff is medium. 

If cultivated, this soil is subject to slight erosion. It 
should be tilled on the contour if row crops are grown. 
Capability unit [Le-1. 

Cresco loam, 5 to 9 percent slopes (CrC)—This soil is 
on long, convex side slopes. It commonly occurs above 
gently sloping Kenyon or other Cresco soils. Included 
in the areas mapped are a few moderately eroded areas in 
which the surface layer is dark grayish-brown to dark- 
brown, and some small areas in which the surface layer is 
only 4 to 8 inches thick and the subsurface layer is some- 
what lighter colored. 

The surface layer of this soil is very dark brown or very 
dark grayish brown and is 8 to 12 inches thick. Pro- 
ductivity is high, and tilth usually is good. Surface run- 
off is rapid. 

If cultivated, this soil is subject to moderate or severe 
erosion. It should be tilled on the contour or terraced. 
Capability unit [TIe-1. 


SURVEY 


Dickinson Series 


The Dickinson series consists of dark-colored, some- 
what excessively drained soils. These soils developed 
from deep sandy loam over sand or over gravelly coarse 
material. They occur on gently sloping upland ridges, 
or highs, on moderately steep, convex side slopes, on 
nearly level or gently sloping stream benches, and in out- 
wash areas. 

The surface layer is generally very dark brown sandy 
loam 8 to 12 inches thick, The subsoil is dark-brown 
and dark yellowish-brown sandy loam. Beginning at a 
depth of 20 to 40 inches is yellowish-brown sand. On 
benches the subsoil is underlain by gravel at a depth of 
20 to 40 inches. 

These soils have a low or moderately low moisture- 
supplying capacity and moderately rapid permeability. 
They are very low in available nitrogen, phosphorus, and 
potassium. The reaction ranges from slightly acid to 
strongly acid. 

Dickinson sandy loam, 2 to 5 percent slopes (DcB).— 
This soil is on ridges, or highs, and on upland slopes that 
face east, south, and southeast. It adjoins Hagener, Are- 
dale, and Ostrander soils. It also occurs in mound or dune- 
like positions. Although the range of slope is 2 to 5 per- 
cent, a few areas are nearly level. Included in the areas 
mapped are small areas that have a loamy subsoil and a 
few areas that have limestone at a depth of more than 40 
inches. 

The surface layer of this soil is very dark brown and is 
10 to 16 inches thick. This layer and the subsoil are free 
of gravel, The depth to sand generally is 20 to 30 inches, 
but in places it is 40 inches. Productivity is moderate, and 
tilth is generally good. Surface runoff is slow, but drain- 
age is somewhat excessive. 

If this soil is cultivated, it is subject to slight wind and 
water erosion. It should be tilled on the contour or ter- 
raced if row crops are grown, and. residue should be lett 
onthe surface. Capability unit I[[s-2. 

Dickinson sandy loam, 5 to 9 percent slopes (DcC).— 
This soil commonly occurs on upland slopes that face south 
oreast. It adjoins Hagener, Aredale, and Ostrander soils. 
Some of it is in mound or dunelike positions on narrow 
bench escarpments. Included in the areas mapped are a 
few areas of loamy sand, a few small, moderately steep 
areas, and some soils that have limestone at a depth of 
more than 40 inches. 

The surface layer of this sot] is very dark brown to very 
dark grayish brown and is typically 8 to 12 inches thick. 
In some moderately eroded areas it is only 3 to 6 inches 
thick. Productivity is moderate, and tilth usually is good. 
Surface runoff is medium, and drainage is somewhat ex- 
cessive. 

Tf cultivated, this soil is subject. to wind and water 
erosion. It should be tilled on the contour if used for row 
crops, and residue should be left on the surface. Capability 
unit [IT s~2. 

Dickinson sandy loam, benches, 0 to 2 percent slopes 
(DdA).—This soil occurs mainly along the larger streams 
and rivers. It commonly adjoms Hagener and Waukegan 
soils and Dickinson soils that have a gravelly substratum. 

The surface layer is 12 to 16 inches thick and is very 
dark brown. The depth to sand is 30 to 40 inches and, in 
places, gravelly material is below a depth of 40 inches. No 
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gravel occurs in the surface layer or subsoil. Productivity 
1s moderate, and tilth is good. Surface runoff is very slow, 
but drainage is somewhat excessive. : 

This soil is subject to slight wind erosion. Residue 
should be left on the surface if row crops are grown. 
Capability unit IIT s—1. 

Dickinson sandy loam, benches, 2 to 5 percent slopes 
(DdB).—Most of this soil is on gently sloping benches along 
the larger streams and rivers. Some of it is on narrow 
terrace escarpments. It commonly adjoins Hagener soils, 
Waukegan soils, and Dickinson soils that have a gravelly 
substratum. 

The surface layer is very dark brown to very dark gray- 
ish brown and is 8 to 12 inches thick. The depth to sand is 
24 to 86 inches. In places gravelly material occurs below 
a depth of 40 inches, but there is no gravel in the surface 
layer or subsoil. Productivity is moderate, and tilih is 
good. Surface runoff is slow, but drainage is somewhat 
excessive. 

If cultivated, this soil is subject to slight wind and water 
erosion. It should be tilled on the contour, and residue 
should be left on the surface. Capability unit LI1s-2. 

Dickinson sandy loam, gravelly substratum, 0 to 2 
percent slopes (DgA).—This soil is on stream benches. 
Some individual areas are large. The depth to sand and 
gravel ranges from 20 to 40 inches and is commonly more 
than 80 inches. There is some gravel on the surface and 
in the subsoil. 

Productivity is moderate, and tilth is good. Surface 
runoff is very slow, but drainage is excessive. As wind 
erosion is a slight hazard, crop residue should be left on the 
surface. Capability unit [TIs-1. 

Dickinson sandy loam, gravelly substratum, 2 to 5 
percent slopes (Dg8).—This soil is on gently sloping stream 
benches and on the high parts of a few convex outwash 
areas. 

The surface layer is very dark brown or very dark gray- 
ish brown and is 8 to 14 inches thick. The depth to sand 
and gravel ranges from 20 to 40 inches but is commonly less 
than 80 inches. Yn places the surface layer contains some 
gravel. Productivity is moderate, and tilthis good. Sur- 
face runoff is slow, but drainage is excessive. 

If cultivated, this soil is subject to slight wind and 
water erosion. It should be tilled on the contour, and 
residue should be left on the surface. Capability unit 
IITs-2. 

Dickinson-Ostrander complex, 0 to 2 percent slopes 
(DoA).—The two kinds of soils in this complex are too in- 
tricately mixed to be mapped separately. They are on 
nearly level or slightly undulating ridges, or highs, and 
on gentle or moderate side slopes. They commonly adjoin 
Hagener and Kenyon soils and other Dickinson and 
Ostrander soils. Individual areas of the complex are 
small. Normally, an area is about 40 percent Ostrander 
loam and 60 percent Dickinson sandy loam, but the pro- 
portion of either soi] may be as much as 70 percent. | In- 
cluded are a few areas of loamy sand, some of which are 
underlain by glacial till. 

The surface layer is dark-colored loam or sandy loam 
and is 12 to 16 inches thick. Productivity is moderate to 
high, and tilth usually is good. Although there is little or 
no surface runoff, some areas are slightly droughty. 

There are no major management problems. If culti- 
vated, the sandy areas are subject to some wind erosion. 


Crop residue should be left on the surface. 
unit [[s—1, 

Dickinson-Ostrander complex, 2 to 5 percent slopes 
(DoB)—The two kinds of soils in this complex are too 
intricately mixed to be mapped separately. Normally, a 
given area of the complex is about 40 percent Ostrander 
loam and about 60 percent Dickinson sandy loam, but the 
proportion of either soil may be as much as 70 percent. 
Included are a few areas of moderately dark colored loamy 
sand that may be underlain by glacial till. 

These soils occur with Hagener, Kenyon, and other Dick- 
inson and Ostrander soils on convex ridges and on side 
slopes of varying length. 

The surface layer is dark-colored loam or sandy loam 
and is 8 to 12 inches thick. Productivity is moderate to 
high, and tilth usually is good. Surface runoff is slow to 
medium, but some areas are slightly droughty. 

If cultivated, these soils are subject to slight erosion. 
They should be tilled on the contour if row crops are 
grown. Capability unit [Te-2. 

Dickinson-Ostrander complex, 5 to 9 percent slopes 
(DoC)._-The two kinds of soils in this complex are too 
intricately mixed to be mapped separately. Normally, 
any area of the complex is about. 40 percent Ostrander 
loam and about 60 percent Dickinson sandy loam, but the 
proportion of either soil may be as much as 70 percent. 
Included m the areas mapped area few moderately steep 
slopes, a few moderately eroded areas in which the surface 
layer 1s only 2 to 6 inches thick, and a few areas of loamy 
sand that may be underlain by glacial till. 

These soils occur with Hagener, Kenyon, and other Dick- 
inson and Ostrander soils on convex side slopes. 

The surface layer of this complex is dark-colored loam 
or sandy loam and is 7 to 10 inches thick. Productivity is 
moderate, and tilth usually is good. Surface runoff js 
medium, and some areas are slightly droughty. 

If cultivated, these soils are subject to moderate erosion. 
They should be tilled on the contour or terraced if row 
crops are grown. Capability unit I[Te-8. 


Capability 


Dinsdale Series 


The Dinsdale series consists of dark-colored, well- 
drained soils on gently or moderately sloping, convex 
ridges and side slopes on uplands. These soils developed 
in 20 to 40 inches of loess over glacial till. In many 
places a pebble band separates the loess from the till, In 
Bremer County these soils are south of State Highway 
No. 8 and are mostly in Maxfield Township. 

Dinsdale soils have a light silty clay loam surface layer 
10 to 18 inches thick. The color of this layer grades from 
black or very dark brown to very dark grayish brown 
with increasing depth. The upper part of the subsoil is 
brown or dark-brown light silty clay loam. The lower 
part, beginning at a depth of 20 to 40 inches, is yellowish- 
brown loam. This is underlain by a yellowish-brown or 
strong-brown substratum. Some light brownish-gray 
mottles occur in the lower subsoil and in the substratum. 

These soils have a high moisture-supplying capacity. 
Permeability is moderate in the loess and moderately 
slow in the till. The content of available nitrogen and 
phosphorus is low, but that of available potassium is 
medium. The reaction is slightly acid to medium acid. 
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The depth to calcareous material is generally between 50 
and 65 inches. 

Dinsdale silty clay loam, 2 to 5 percent slopes {DsB).— 
This soi! is on gently sloping ridges, commonly adjoming 
Klinger, Aredale, and Ostrander soils. 

The surface layer is 14 to 16 inches thick, and grades 
from black or very dark brown to very dark grayish brown 
with depth. This layer is dark colored both when moist 
and when dry. The depth to glacial till ranges from 20 to 
40 inches but is generally between 30 and 40 inches. Pro- 
ductivity is high, and tilth usually is good. Surface runoff 
is medium. 

If cultivated, this soil is subject to slight erosion. It 
should be tilled on the contour if row crops are grown. 
Capability unit [Te-l, 

Dinsdale silty clay loam, 5 to 9 percent slopes (DsC).— 
This soil is on convex side slopes below other Dinsdale soils 
and adjoining Ostrander, Aredale, and Port Byron soils. 
Included in the areas mapped are a few moderately eroded 
areas that have a very dark grayish-brown to dark-brown 
surface layer. 

The surface layer of this soil is 10 to 14 inches thick, and 
it grades from very dark brown to very dark grayish brown 
with depth. The depth to glacial till is 20 to 40 inches. 
Productivity is high, and tilth usually is good. Surface 
runoff is rapid. 

If cultivated, this soil is subject to moderate erosion. It 
should be tilled on the contour or terraced if row crops are 
grown. Capability unit [fle-I. 


Fayette Series 


The Fayette series is made up of light-colored, well- 
drained soils that developed from very thick loess, These 
soils are on gently and moderately sloping ridgetops and 
convex side slopes on uplands. 

Fayette soils have a surface layer of black to very dark 
gray silt loam 1 to 4 inches thick. The subsurface layer 
is dark grayish-brown or brown to dark-brown silt loam 
6 to 11 inches thick. Cultivated areas have a dark gray- 
ish-brown plow layer. The subsoil is yellowish-brown 
and dark yellowish-brown light silty clay loam that 
grades to silt loam with depth. 

These soils have a high moisture-supplying capacity 
and are moderately permeable. They are low in avail- 
able nitrogen and phosphorus but medium in available 
potassium. Eroded areas are very low in available nitro- 
gen. The reaction ranges from strongly acid to very 
strongly acid. 

Fayette silt loam, 2 to 5 percent slopes (Fa3).—This 
soil is on ridgetops above other Fayette soils. In places 
it adjoins Seaton soils. Included in the areas mapped are 
a few areas in which the surface layer is as much as 4 to 
8 inches thick and some moderately eroded areas that have 
a dark grayish-brown to dark-brown surface layer. 

The surface layer of this soil is black or very dark gray 
and is 1 to 4 inches thick. It is underlain by a distinct, 
lighter colored subsurface layer. Cultivated areas have a 
dark gray or very dark gray plow layer. Productivity is 
high, and tilth usually is good. Surface runoff is medium. 

If cultivated, this soil is subject to slight erosion. It 
should be tilled on the contour if row crops are grown. 
Capability unit [Te-1. 


Fayette silt loam, 5 to 9 percent slopes, moderately 
eroded (FaC2).—This soil is on convex side slopes below 
other Fayette soils and, in many places, adjoining Seaton 
soils. Included in the areas mapped are some severely 
eroded patches that have a brown or dark-brown surface 
layer and a few areas that have a dark-colored surface 
layer 4 to 8 inches thick. 

The surface layer of this soil is very dark gray or very 
dark grayish brown and is 1 to 3 inches thick. It is under- 
lain by a distinct, lighter colored subsurface layer. Cul- 
tivated areas have a dark grayish-brown or dark-brown 
to brown plow layer. Productivity is high, and tilth usu- 
ally is good. Surface runoff is rapid. 

If cultivated, this soil is subject to moderate or severe 
erosion. It should be tilled on the contour or terraced if 
row crops are grown. Capability unit [1Te-1. 


Floyd Series 


This series consists of dark-colored, somewhat poorly 
drained soils on uplands. These soils developed in loamy 
materia] 18 to 86 inches thick over friable and commonly 
stratified glacial till. <A layer of pebbles and stones is 
between the overlying material and the till in places. 
These soils occupy slightly convex and concave lower 
slopes and coves. The range of slope is 1 to 4 percent. 

These soils have a loam surface layer 9 to 18 inches 
thick. The color of this layer grades from black in the 
upper part to very dark grayish brown and very dark 
gray at a depth of about 24 inches. The upper part of 
the subsoil is very dark grayish-brown ‘to olive-brown 
loam and may have a few mottles. Beginning at a depth 
of about 30 inches, the subsoil is yellowish-brown loam 
that is commonly stratified with sandy material and mot- 
tled with grayish brown and light olive brown. 

Floyd soils have a high moisture-supplying capacity 
and are moderately permeable. ‘They are medium in 
available nitrogen and low in phosphorus and potassium. 
They range from slightly acid to neutral in reaction. 
The depth to calcareous material is 45 to 60 inches. 

Floyd loam, 1 to 4 percent slopes (FoB}.—This soil oc- 
cupies concave and slightly convex lower slopes that form 
coves of drainageways. It adjoins Ostrander or Kenyon 
soils upslope and Clyde soils downslope. 

The surface layer is 18 to 24 inches thick. It grades 
from black to very dark grayish brown and very dark 
gray with depth. There are a few pebbles in the surface 
layer or subsoil. Productivity is high, and tilth usually 
is good. Surface runoff is slow. 

Tile drainage is not necessary, but it is beneficial and 
ae earlier field operations possible. Capabélity unit 

wl. 


Franklin Series 


The Franklin series consists of moderately dark col- 
ored, somewhat poorly drained soils on uplands. These 
soils developed from loess 20 to 40 inches thick over gla- 
cial till, In most places a pebble band separates the loess 
from the till. These soils are on nearly level, broad 
ridges and gentle side slopes. 

Franklin soils have a black to very dark brown silt 
loam surface layer 4 to 8 inches thick. The subsurface 
layer is about 8 inches thick and consists of gray to very 
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dark grayish-brown silt loam. The subsoil is mottled 
dark grayish-brown and olive-brown silty clay loam in 
the upper part. Beginning at a depth of 20 te 40 inches, 
it is yellowish-brown, mottled loam glacial till. 

These soils have a high moisture-supplying capacity. 
Permeability is moderate in the loess and moderately 
slow in the till. The content of available nitrogen and 
phosphorus is low, but that of potassium is medium. The 
reaction is generally medium acid to strongly acid. The 
depth to calcareous till ranges from 45 to 70 inches. 

Franklin silt loam (1 to 8 percent slopes) (Fr).—This 
soil is in the southern part of Bremer County, mostly in 
Maxfield Township. It is on ridges or side slopes and 
adjoins Klinger and Maxfield soils in places. 

The black surface layer is 4 to 8 inches thick. It is 
underlain by a hghter colored subsurface layer. Many 
cultivated areas have a very dark brown plow layer. 
There are no stones or pebbles on the surface. Produc- 
tivity is high, and tilth usually is good. Surface runoff 
is slow. 

Most of this soil is farmed without tile drainage, but 
crops are benefited and earlier field operations are possi- 
ble if tile is installed. Erosion generally is not a problem 
but contouring of long slopes is advisable if row crops 
are grown intensively. Capability unit I-2. 


Hagener Series 


The Hagener series consists of dark-colored, excessive- 
ly drained soils. These soils developed from loamy fine 
sand and fine and medium sand. They are on nearly level 
or gently sloping stream benches and on gently sloping 
to moderately steep upland ridges and side slopes. 

The surface layer is generally very dark brown to dark 
grayish-brown loamy sand 8 to 16 inches thick. The sub- 
soil is brown or dark-brown loamy fine sand and fine 
sand that grades to yellowish-brown sand with depth. 

These soils have a low moisture-supplying capacity 
and are rapidly permeable. They are very low in avail- 
able nitrogen, phosphorus, and potassium. The reaction 
ranges from neutral to strongly acid. 

Hagener loamy sand, 2 to 5 percent slopes (HaB).— 
This soil generally occurs on gentle upland slopes that face 
east, south, or southeast. In places it is on mounds or 
dunes. It commonly adjoms Chelsea, Dickinson, and 
Tripoli soils. Included in the areas mapped are a few 
nearly level areas. 

The surface layer is 12 to 16 inches thick and consists of 
very dark brown loamy sand. ‘This layer and the subsoil 
are free of gravel. The texture grades from loamy sand 
to fine sand with depth. Productivity is generally low. 
Surface runoff is slow, but drainage is excessive. 

If cultivated, this soil is subject to slight wind and water 
erosion. It should be tilled on the contour, and crop resi- 
due should be left on the surface if row crops are grown. 
Capability unit IV s-2. 

Hagener loamy sand, 5 to 9 percent slopes (HaC).— 
This soil is on uplands and on stream benches. On benches 
it occurs on mounds or dunes and on a few narrow escarp- 
ments. On uplands it occurs on mounds or dunes and on 
side slopes that face south or east. It commonly adjoins 
Dickinson, Chelsea, and other Hagener soils. Included in 
the areas mapped are a few areas of sandy loam and a few 


moderately eroded areas in which the surface layer is only 
2 to 6 inches thick. 

The surface layer of this soil is 8 to 12 inches thick and 
consists of very dark brown to very dark grayish-brown 
loamy sand. This layer and the subsoil are free of gravel. 
Productivity islow. Surface runoff is medium, and drain- 
age 1S excessive. 

If cultivated, this soil is subject to wind and water ero- 
sion. It should be tilled on the contour, and crop residue 
should be left on the surface if row crops are grown. 
Capability unit IV s-2. 

Hagener loamy sand, 9 to 14 percent slopes (HaD}.— 
This soil generally occurs with other Hagener soils on con- 
vex side slopes along the Cedar and Shell Rock Rivers. 
Most of the slopes are moderately steep, but a few steep 
slopes are included in the areas mapped. Also included 
are a few areas of sandy loam and some moderately eroded 
areas in which the surface layer is only 2 to 6 inches thick. 

The surface layer of this soil is very dark brown to very 
dark grayish brown and is 6 to 10 inches thick. Neither 
the surface layer nor the subsoil contains gravel. Produc- 
tivity is very low. Surface runoff is medium to rapid, and 
drainage is excessive. 

This soil is subject to wind and water erosion. It is not 
sulted torowcrops. Capability unit VIs-. 

Hagener loamy sand, benches, 0 te 2 percent slopes 
(HbA}.—This soil oceurs on benches along the larger 
streams. In places it adjoins Burkhardt, Dickinson, and 
Chelsea soils. A few areas of sandy loam were included 
in mapping. 

The surface layer of this soil is very dark brown and is 
10 to 14 inches thick. Gravelly sand is below a depth of 
40 inches in places, but the surface layer and subsoil are 
free of gravel. Productivity is relatively low. Surface 
runoff is very slow, but drainage is excessive. 

If cultivated, this soil is subject to wind erosion. 
residue should be left on the surface. 
LV s-2. 

Hagener loamy sand, benches, 2 to 5 percent slopes 
(HbB]—This soil is on benches and narrow bench escarp- 
ments bordering the larger streams. It adjoins Chelsea, 


Crop 
Capability unit 


' Dickinson, and other Hagener soils. A few areas of sandy 


loam were included in mapping. 

The surface layer of this soil is very dark brown to very 
dark grayish brown and is 8 to 12 inches thick. In places 
gravelly sand occurs below a depth of 40 inches, but the 
surface layer and subsoil are free of gravel. Productivity 
is low. Surface runoff is slow, but drainage is excessive. 

If cultivated, this soil is subject to slight wind and water 
erosion. Crop residue should be left on the surface, and 
the soil should be tilled on the contour if row crops are 
grown. Capability unit IV s-2. 


Harpster Series 


The Harpster series consists of dark-colored, poorly 
drained soils that are high in content of lime. ‘These 
soils developed from a thick deposit of loess or local al- 
luvium. They are in level areas or slight depressions on 
uplands. 

Harpster soils generally have a silt loam surface layer, 
20 to 26 inches thick, that grades from black to very dark 
gray with depth. The subsoil is very dark gray or olive- 
gray silt loam or silty clay loam. Some mottles occur in 
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the subsoil. The substratum is olive-gray, grayish- 
brown, or olive-brown, mottled silt loam. Time is abun- 
dant throughout the soil profile. 

These soils have a high moisture-supplying capacity 
and moderately slow permeability. They are medium in 
available nitrogen but low in phosphorus and potassium. 
The reaction is moderately or mildly alkaline. 

Harpster silt loam (0 to 2 percent slopes) (Hc).—This 
soil is on uplands in the southern part of Bremer County, 
most of it in Maxfield Township. It is slightly lower on 
the landscape than the associated Sable soil. 

The surface layer is 20 to 26 inches thick or more and 
grades from black to very dark gray with depth. This 
layer and the subsoil are free of pebbles and stones. All of 
the soil layers contain lime. Productivity is high if the 
soil is drained and fertilized. Tilth usually is good. Sur- 
face runoff is very slow, and drainage is poor. Tile drain- 
age works well in this soil Capability unit [[w-I. 


Hayfield Series 


The Hayfield series consists of dark colored and mod- 
erately dark colored, somewhat poorly drained soils that 
developed from loamy alluvial material over sand and 
gravel. These soils are on nearly level stream benches. 

Hayfield soils generally have a black or very dark 
brown loam surface layer 5 to 7 inches thick. In some 
places the texture is silt loam. The subsurface layer is 
loam and is about § inches thick. This layer is dark 
grayish brown, grayish brown, or dark brown and is mot- 
tled with dark reddish brown in places. The subsoil, in 
some places, is dark grayish-brown and brown or dark- 
brown loam that is slightly mottled. It grades to a sub- 
stratum of pale-brown, strong-brown, and yellowish- 
brown sand and gravel at a depth of 24 to 45 inches. In 
other places the subsoil is dark-brown, dark-gray, and 
gray loam mottled with reddish brown to yellowish 
brown, and it grades to gray sand and gravel at a depth 
of 33 to 60 inches. 

These soils have a medium to high moisture-supplying 
capacity. Permeability is moderate in the medium-tex- 
tured material and very rapid in the coarse-textured sub- 
stratum. The supplies of available nitrogen, phosphorus, 
and potassium are low. The reaction ranges from medi- 
um acid to very strongly acid. 

Hayfield loam, deep (0 to 2 percent slopes) {Hd) —This 
soil adjoins Sattre and other Hayfield soils on stream 
benches. Near the southern border of the county, between 
the Wapsipinicon River and Crane Creek, a few small 
areas of soils that have a silt loam surface layer and sub- 
soil are included in the areas mapped. Also included are 
some areas in which sand and gravel occur at a depth of 
more than 45 inches. 

The surface layer is black to very dark brown and is 4 
to 7 inches thick. It is underlain by a distinct, lighter 
colored subsurface layer. The depth to sand and gravel is 
generally 36 to 45 mches. Productivity is high, and tilth 
usually is good. Surface runoff is slow. 

The problems in farming this soil are minor. In some 
seasons the soil may be slightly wet. Along the Wapsipin- 
icon River and Plum Creek, the water table may be high 
and spring plowing may have to be delayed. Capability 
unit [-2, 


Hayfield loam, moderately deep (0 to 2 percent 
slopes) (Hm).—This soil adjoins Sattre and other Hayfield 
soils on stream benches. Included in the areas mapped are 
some areas in which the depth to coarse material is only 20 
inches. 

The surface layer is black to very dark brown and is 4 to 
7 inches thick. Underlying it is a distinct, lighter colored 
subsurface layer. Many cultivated areas have a very dark 
grayish-brown plow layer, and areas that. are now in timber 
have a thinner surface layer than normal. 

Productivity is moderate to high, and tilth usually is 
good. Surface runoff is slow. Droughtiness or wetness 
may be a problem, depending on the season. Along the 
Wapsipinicon River and Plum Creek, the water table may 
be high and spring plowing may have to be delayed. Cap- 
ability unit I[s-1. 

Hayfield loam, dark brown variant (0 to 2 percent 
slopes) (Hv) This soil is on benches along the Wapsipini- 
con River north of U.S. Highway No.8. It adjoins Sattre 
and other Hayfield soils. 

The surface layer is very dark brown loam or silt loam 
and is 4 to 7 inches thick. It is underlain by a distinct, 
lighter colored subsurface layer of loam. The subsoil also 
is loam and is underlain by sand and gravel at a depth 
of 33 to 60 inches. Productivity is high, and tilth usually 
isgood. Surface runoff is slow. 

In some seasons this soil may be slightly wet, but there 
7 no serious management problems. Capability wnit 

-2, 


Kenyon Series 


The Kenyon series consists of dark-colored, moderately 
well drained soils on uplands. These soils developed. 
from loamy material 14 to 21 inches thick over glacial 
till. A layer of pebbles and stones generally occurs be- 
tween the glacial till and the overlying material. These 
soils are on long, convex, gently sloping ridges and gentle 
to moderate side slopes. 

Kenyon soils have a loam surface layer, 8 to 16 inches 
thick, that grades from black or very dark brown to very 
dark grayish brown with depth. Beginning at a depth 
of about 14 to 21 inches is a heavy loam subsoil that is 
brown, dark yellowish brown, or yellowish brown and 
slightly mottled below a depth of 24 inches. These soils 
are friable to a depth of about 30 inches and friable to 
firm below. In places there are small pockets, thin dis- 
continuous lenses, or vertical wedges of sandy material 
in the subsoil. 

These soils have a high moisture-supplying capacity 
and moderately slow permeability. They are low in 
available phosphorus, potassium, and nitrogen. The sur- 
face layer is slightly acid or medium acid. The subsoil 
ranges from strongly acid to slightly acid with depth. 
The depth to calcareous material is generally between 
55 and 65 inches. 

‘Kenyon loam, 2 to 5 percent slopes (KeB).—This soil is 
on long, convex side slopes. It commonly occurs above 
Floyd soils or above moderately sloping Kenyon soils. In 
some places it is downslope from nearly level Readlyn 
soils, Included in the areas mapped are a few small mod- 
erately eroded patches in which the surface layer is very 
dark grayish brown, brown, or dark brown. 
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The surface layer of this soil is 12 to 16 inches thick. 
It grades from black or very dark brown to very dark 
grayish brown with depth. Productivity is high, and tilth 
usually is good. Surface runoff is medium. 

If cultivated, this soil is subject to slight erosion. It 
should be tilled on the contour if row crops are grown. 
Capability unit [Te-1. 

Kenyon loam, 5 to 9 percent slopes (KeC).—This soil is 
on_long convex side slopes. It is commonly above Floyd 
soils and below the gently sloping Kenyon soils. Some 
short, moderately steep slopes are included in the mapped 
areas that are near streams. 

The surface layer is 8 to 12 inches thick and grades from 
black or very dark brown to very dark grayish brown 
with depth. This layer is slightly thicker at the base of 
slopes. Productivity is high, and tilth usually is good. 
Surface runoff is rapid. 

If cultivated, this soil is subject to moderate or severe 
erosion. It should be tilled on the contour or terraced. 
Capability unit [1le-t. 

Kenyon loam, 5 to 9 percent slopes, moderately 
eroded (KeC2)—This soil is on long, convex side slopes. 
It is above Floyd soils and below gently sloping Kenyon 
soils. Some short, moderately steep slopes are included 
in the mapped areas that are near streams. Also included 
are some severely eroded spots where the subsoil is exposed. 

The surface layer is very dark grayish-brown to dark- 
brown loam 8 inches thick. Stones or pebbles are on the 
surface in places. Productivity is high, and tilth usually 
is good. Surface runoff is rapid. 

If cultivated, this soil is subject to severe erosion. Tt 
should be tilled on the contour or terraced. Capability 
unit I[Te-I. 


Klinger Series 


The Klinger series consists of dark-colored, somewhat 
poorly drained soils that developed from loess 20 to 40 
inches thick over glacial till. In many places a pebble 
band separates the loess and the till. These soils are on 
nearly level, broad ridges, on flats, and on gentle side 
slopes on uplands. 

Klinger soils have a surface layer of light silty clay 
loam 8 to 16 inches thick. It is black or very dark gray. 
The upper part of the subsoil is mottled, dark grayish- 
brown and olive-brown silty clay loam. Beginning at a 
depth of 20 to 40 inches, the subsoil is yellowish-brown 
loam glacial till mottled with brownish gray. 

These soils have a high moisture-supplving capacity. 
Permeability is moderate in the loess and moderately 
slow in the till. The supplies of available nitrogen, phos- 
phorus, and potassium are medium. The reaction gener- 
ally is slightly acid or medium acid. In most places the 
depth to calcareous material is 40 to 50 inches. 

Klinger silty clay loam (1 to 3 percent slopes) (Kg).— 
This soil is in the southern part of Bremer County, mostly 
in Maxfield Township. It adjoins Dinsdale, Maxfield, 
Franklin, and Muscatine soils. In some places it is near 
Readlyn and Floyd soils. 

The surface layer is black or very dark gray and is 8 to 
16 inches thick. The surface is free of stones and pebbles. 
Productivity is high, and tilth usually is good. Surface 
runoff is slow. 


Tule drainage is beneficial and makes earlier field opera- 
tions possible, but most of this soil is farmed without tile 
drainage. Erosion ordinarily is not a problem; never- 
theless, contouring long slopes is advisable if row crops are 
grown intensively. An occasional grass-legume crop 
helps to maintain the granular structure of the soil. 
Capability unit I-28. 


Lamont Series 


In the Lamont series are light-colored, somewhat exces- 
sively drained soils that developed from sandy loam 20 
to 40 inches thick over sand. These soils occupy level to 
moderately steep uplands, benches, and outwash areas. 

Lamont soils have a surface layer of black or very dark 
gray sandy loam 2 to 5 inches thick. The subsurface lay- 
er is dark grayish-brown or brown sandy loam to loamy 
sand 6 to 14 inches thick. On stream benches the subsur- 
face layer is generally sandier than on uplands. Many 
cultivated areas have a dark grayish-brown plow layer. 
The subsoil is brown or dark-brown heavy sandy loam 
and light sandy clay loam that grades to brown and yel- 
lowish-brown sand at a depth of 24 to 30 inches. “In 
many places there are thin, 1/8-inch to 2-inch horizontal 
lenses of brown or dark-brown sandy loam to light sandy 
clay loam below a depth of 40 inches. On some stream 
benches the texture grades to gravel below a depth of 40 
inches, 

These soils have a low or moderately low moisture- 
supplying capacity and moderately rapid permeability. 
They are very low in available nitrogen, phosphorus, and 
potassium. The reaction ranges from slightly acid to 
strongly acid. 

Lamont sandy loam, 2 to 5 percent slopes (laB)—Most 
of this soil is on upland ridges and hilltops. Some of it is 
on benches. On the lower parts of uplands and on benches, 
many areas of it are on mounds or dunes. A few upland 
areas are nearly level. In places it adjoins Chelsea, Back- 
bone, and Sattre soils. Included in the areas mapped on 
benches are spots of soils that have gravelly sand below a 
depth of 40 inches, 

The surface layer of this soil is black to very dark gray 
and is 2 to 5 inches thick. It is underlain by a distinct, 
lighter colored subsurface layer. Cultivated areas have a 
dark grayish-brown sandy loam plow layer, which is a 
mixture of the original surface and subsurface layers. 
Both the surface layer and the subsoil are free of gravel. 
Sand is at a depth of 24 to 40 inches in most places. 

Productivity is moderate, and tilth usually is good. 
Surface runoff is slow, but drainage is somewhat excessive. 
If cultivated, this soil is subject to slight wind and water 
erosion. It should be tilled on the contour, and crop 
Ss should be left on the surface. Capability unit 
IITs-8. 

Lamont sandy loam, 5 to 9 percent slopes (laC).— This 
soil is on side slopes that face south or east and on mounds 
or dunes on uplands. Itis associated with Chelsea, Dickin- 
son, and Backbone soils. Included in the areas mapped 
are some moderately eroded areas in which the surface 
layer is dark grayish brown or dark brown and is 2 to 7 
inches thick. 

The surface layer of this soil is black or very dark gray 
and is 1 to 3 inches thick. It is underlain by a lighter 
colored subsurface layer. Cultivated areas have a dark 
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grayish-brown plow layer. Neither the surface layer nor 
the subsoil contains gravel. Sand is at a depth of 20 to 40 
inches. Productivity is relatively low. Surface runoff is 
medium, and drainage is somewhat excessive. 

If cultivated, this soil is subject to wind and water 
erosion. It should be tilled on the contour or terraced if 
row crops are grown, and residue should be left on the 
surface. Capability unit [1Ts-8. 

Lamont sandy loam, 9 to 14 percent slopes (laD}.— 
Most of this soil is east of and within 3 miles of the Cedar 
River. In places it adjoins Dickinson, Backbone, and less 
strongly sloping Lamont soils. Individual areas are small. 
Included in the areas mapped are some moderately eroded 
soils that have a dark grayish-brown to dark-brown sur- 
face layer. 

The surface layer of this soil 1s very dark gray or very 
dark grayish brown and is 1 to 3 inches thick. This layer 
is underlain by a distinct, lighter colored subsurface layer. 
Cultivated areas have a dark grayish-brown plow layer 
that is the same color when moist or dry. Neither the sur- 
face layer nor the subsoil contains gravel. Sand is at a 
depth of 20 to 30 inches in most places, but it is at a depth 
of 20 to 40 inches in some places. 

Productivity is low. Surface runoff is medium to rapid, 
and drainage is excessive. If cultivated, this soil is sub- 
ject to wind and water erosion. It should be tilled on the 
contour, and residue should be left on the surface. 
Capability unit [V e-2. 

Lamont sandy loam, benches, 0 to 2 percent slopes 
{lbA)—This soil is on benches, mainly along the larger 
streams. There are large areas of it between Horton Creek 
and Dry Run Creek south of the town of Horton. 

The surface layer is black or very dark gray and is 2 to 
5 inches thick. It is underlain by a lighter colored sub- 
surface layer. Cultivated areas have a dark grayish- 
brown plow layer. Gravelly sand is below a depth of 40 
inches m some places, but the surface layer and subsoil 
are free of gravel. Productivity is moderate, and tilth 
usually is good. Surface runoff is very slow, but drainage 
is somewhat excessive, 

Tf cultivated, this soil is subject to slight wind erosion. 
Crop residue should be left on the surface. Capability 
unit IITs-1, 


Lawler Series 


The Lawler series consists of dark-colored, somewhat 
poorly drained soils that developed from loamy alluvial 
material 24 to 45 inches deep over sand and gravel. 
These soils are mainly on level or nearly level benches. 
They are also in small areas of outwash on. uplands. 

These soils have a loam surface layer 18 to 22 inches 
thick that generally grades from black to very dark gray- 
ish brown with depth. The subsoil also is loam. It is 
very dark grayish brown, yellowish brown, and light 
olive brown and has some mottles. It grades to a sub- 
stratum of yellowish-brown, brown or dark-brown, and 
dark-gray sand and gravel at a depth of 24 to 45 inches. 

Lawler soils have a moderate to high moisture-supply- 
ing capacity. They are moderately permeable in the 
medium-textured material and very rapidly permeable 
in the coarse-textured substratum. They are medium in 
available nitrogen and low in phosphorus and potassium 
and are generally medium acid. 


Lawler loam, deep (0 to 2 percent slopes) (ld).—This 
soil commonly adjoins Marshan and Waukegan soils on 
benches. Included in the areas mapped are some patches 
of silt loam to silty clay loam and some areas in which the 
depth to sand and gravel is as much as 45 to 60 inches. 

The surface layer is 18 to 22 inches thick and grades 
from black to very dark grayish brown with depth. The 
depth to sand and gravel generally is 36 to 45 inches. Pro- 
ductivity is high, and tilth usually is good. Surface run- 
off is slow. 

This soil is slightly wet in some seasons, but there are no 
serious management problems. Capability unit [-2. 

Lawler loam, moderately deep (0 to 2 percent slopes) 
(Lm)—This soil adjoins Marshan and Waukegan soils on 
stream benches. In a few places it adjoins Hayfield soils. 
Included in the areas mapped are some areas in which the 
depth to sand and gravel is only 20 inches. 

The surface layer is black or very dark gray and is 16 to 
20 inches thick. The depth to sand and gravel is 24 to 36 
inches. Productivity is high, and tilth usually is good. 
Surface runoff is slow. 

Either droughtiness or wetness may cause a slight prob- 
lem, depending on the season. Along the Wapsipinicon 
River and Plum Creek, the water table is sometimes high 
- spring plowing has to be delayed. Capability unit 

s—1, 


Marsh 


Marsh (Ma) occurs as depressions or flats, intermingled 
with ponds and small lakes, where the water table is at. or 
near the surface the year round. The natural vegetation 
consists of cattails, rushes, sedges, and other water-tolerant 
grasses. In Bremer County most of this land type occurs 
within and around Sweet Marsh and near the Cedar River. 
Some of it is near the Wapsipinicon River and the smaller 
streams. In places it is surrounded by Colo, Marshan, and 


_ Lawler soils. 


Marsh has no distinct soil layers. When the water 
recedes, a layer of old plant residue can be seen at the 
surface. 

This land is suitable for use as wildlife habitats. In 
places it can be diked so that small areas are under water 
the year round. Some areas in and around Sweet Marsh 
were once farmed, pastured, or timbered before the 
building of dikes and the subsequent flooding. These areas 
have a continuous high water table, and most of the 
vegetation is dying out. Capability unit Vilw-i. 


Marshan Series 


The Marshan series consists of dark-colored, poorly 
drained soils that developed from loamy alluvial mate- 
rial 24 to 45 inches thick over coarse-textured material. 
These soils are on stream benches, mostly in level areas, 
but also in some depressions. 

Marshan soils have a surface layer of light clay loam. 
It is black and is 15 to 24 inches thick. The subsoil is 
dark-gray, gray, and light olive-brown, mottled light 
clay loam to loam. This grades to a substratum of gray- 
ish-brown, yellowish-brown, and gray sand or gravel at 
a depth of 24 to 45 inches. 

Marshan soils have a high moisture-supplying capac- 
ity. Permeability is moderately slow in the finer tex- 
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tured material and rapid in the substratum. The supply 
of available nitrogen is medium, and that of phosphorus 
and potassium is low. The reaction generally is neutral. 

Marshan clay loam, deep (0 to 2 percent slopes) (Mr).— 
This soil is on stream benches. Most of it adjoins Lawler 
and other Marshan soils; some of it adjoins Clyde and 
Colo soils. Included in the areas mapped are a few areas 
in which the surface layer and subsoil are light silty clay 
loam. These inclusions occur between the Wapsipinicon 
River and Crane Creek near the southern border of the 
county. 

The surface layer of this soil is black and is 15 to 24 
inches thick. ‘The depth to sand and gravel is 36 to 45 
inches in most places. Productivity is high if the soil is 
properly drained. Tilth usually is good, although the soil 
puddles if worked when wet. Surface runoff is slow. 

Artificial drainage is needed, and tile is satisfactory if 
there is an adequate outlet. An occasional grass-leeume 
crop helps to maintain the granular structure of the soil. 
Capability unit [Iw-1, 

Marshan clay loam, depressional (Ms}.—Most of this 
soil is on benches along the Wapsipinicon River. It is in 
distinct depressions and has a hummocky surface (fig. 10). 
Included in the areas mapped are a few small areas of 
marsh and a few areas in which the depth to the coarse 
substratum is as much as 45 to 60 inches. 

The surface layer of this soil is black and is 20 to 24 
inches thick. In places a thin organic layer covers the 
surface. The depth to sand and gravel generally is 36 to 
45 inches. 


A high water table and ponded surface water limit suit- 
ability for cultivation. Drainage is difficult because of 
the lack of an outlet. Capability unit [1Iw-1. 

Marshan clay loam, moderately deep (0 to 9 percent 
slopes) (Mt).—This soil adjoins Lawler and other Marshan 
soils on stream benches. Included in the areas mapped 
are some areas in which the depth to coarse material is no 
more than 20 inches. 

The surface layer is black and is 15 to 22 inches thick. 
The depth to sand and gravel is generally 24 to 36 inches. 
Productivity is high if artificial drainage is installed. 
Tilth usually is good, although the soil puddles if worked 
when wet. Surface runoff is slow. 

Artificial drainage is needed if this soil is used for 
crops. An occasional grass-legume crop helps to maintain 
the granular structure. Capability unit [fw -1. 


Maxfield Series 


The Maxfield series consists of dark-colored, poorly 
drained soils that developed from loess 20 to 40 inches thick 
over glacial till. In most places a pebble band separates 
the loess and the till. These soils are on level or nearly 
level uplands. 

Maxfield soils have a surface layer of light silty clay 
loam. It is black and is 16 to 20 inches thick. The sub- 
soil is dark grayish-brown, olive-gray, and olive, mottled 
silty clay loam in the upper part. The lower part, begin- 
ning at a depth of 20 to 40 inches, is yellowish-brown and 
strong-brown loam glacial till mottled with light brown- 
ish gray. 


Figure 10.—Marshan clay loam, depressional, covered by flood-deposited sand in foreground. 
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These soils have a high moisture-supplying capacity 
and moderately slow permeability. They are medium in 
available nitrogen, phosphorus, and potassium. The re- 
action generally is neutral. The depth to calcareous 
material is 40 to 60 inches. 

Maxfield silty clay loam (0 to 2 percent slopes) {Mx).— 
This soil is in the southern part of Bremer County, mainly 
in Maxfield Township. It commonly adjoins Klinger 
soils on broad uplands; a few areas adjoin Clyde soils in 
drainageways. 

The surface layer is black and is 16 to 20 inches thick. 
No stones or pebbles are on the surface. The depth to 
glacial till generally is 24 to 36 inches, although it ranges 
from 20 to 40 inches. Productivity is high if the soil is 
properly drained. Tulth usually is good, but the soil pud- 
dles if worked when wet. Surface runoff is slow. 

An occasional grass-legume crop helps to maintain the 
granular structure of the soil. Tile drainage is beneficial. 
Capability unit [Iw-1, 


Muscatine Series 


In the Muscatine series are dark-colored, somewhat 
poorly drained soils that developed from thick deposits 
of loess. These soils are on broad, nearly level or gently 
sloping ridges and near drainageways on uplands. 

Muscatine soils have a light silty clay loam surface 
layer 18 to 22 inches thick. This layer grades from black 
to very dark gray with depth. The subsoil is mottled, 
very dark gray, olive-brown, light olive-brown, and dark 
grayish-brown silty clay loam and silt loam. This grades 
to grayish brown and yellowish brown, moitled silt loam. 

These soils have a high moisture-supplying capacity 
and are moderately permeable. They are medium in 
available nitrogen, phosphorus, and potassium and are 
generally slightly acid to medium acid. The depth to 
calcareous material is 50 to 70 inches. 

Muscatine silty clay loam (0 to 2 percent slopes) {My}.— 
This soil is on upland ridges in the southern part of 
Bremer County, mainly in Maxfield Township. It gen- 
erally is below Port Byron soils and adjoins Sable soils 
and some of the Klinger soils. Most of it is nearly level. 

The surface layer is black and is 18 to 22 inches thick. 
It is dark colored when moist or dry. Both the surface 
layer and the subsoil are free of stones and pebbles. Pro- 
ductivity is high, and tilth usually is good. Surface run- 
oft is slow. 

Cultivated crops can be grown on this soil with little 
risk. An occasional grass-legume crop helps to maintain 
the granular structure of the surface layer. Although tile 
drainage benefits corn and makes earlier fieldwork pos- 
sible, most. of this soil is farmed without it. Erosion is 
not ordinarily a problem, but contouring long slopes is 
advisable if row crops are grown intensively. Capability 
unit L-2, 


Nodaway Series 


The Nodaway series consists of moderately well 
drained, moderately dark colored to light colored soils 
derived from recently deposited, medium-textured, strat- 
ified silty alluvium. These soils are on nearly level or 
gently undulating bottom lands and gently sloping allu- 


vial fans in association with steep, medium-textured, 
loess soils. 

Nodaway soils are generally silt loam throughout and 
are dark grayish brown except for the plow layer, which 
is very dark grayish brown. They are stratified with 
thin lenses of very dark grayish-brown and brown silt 
loam. A dark-colored subsoil occurs below a depth of 
34 inches in some places. 

These soils have a high moisture-supplying capacity 
and are moderately permeable. They are low in available 
nitrogen and medium in available phosphorus and potas- 
sium. They are generally neutral in reaction. 

Nodaway silt loam (0 to 2 percent slopes) (No}-—This 
soil is on undulating or nearly level bottom lands and on 
alluvial fans. It is downslope from the Seaton and 
Fayette soils. 

The surface layer or plow layer grades from very dark 
grayish brown silt loam to lighter colored, stratified ma- 
terial. It is free of stones and pebbles. Productivity is 
high, and tilth usually is good. Surface runoff is slow. 

Local floods of short duration occur. Capability unit 
I-I. 


Oran Series 


The Oran series consists of moderately dark colored, 
somewhat poorly drained soils that developed in 14 to 
24 inches of loamy material over glacial till. A layer of 
pebbles and stones generally separates the glacial till and 
the overlying material. These soils are on nearly level 
ridges, high flats, and long, gentle, convex or concave 
slopes on uplands, 

Oran soils generally have a black or very dark brown 
loam surface layer 5 to 8 inches thick. The subsurface 
layer is dark grayish-brown and brown or dark-brown 
loam 4 to 8 inches thick. The subsoil consists of heavy 
loam that is dark yellowish brown, yellowish brown, and 
dark grayish brown. It is mottled with grayish brown 
to light brownish gray. Oran soils are friable to a depth 
of about 24 inches and are friable to firm below this 
depth. In places there are small pockets or discontinuous 
lenses of sandy material in the subsoil. 

These soils have a high moisture-supplying capacity 
and moderately slow permeability. They are low in 
available nitrogen, phosphorus, and potassium. The sur- 
face layer is slightly acid to strongly acid, and the sub- 
soil is strongly acid to very strongly acid. The depth to 
calcareous material is generally between 40 and 60 inches. 

Oran loam, 0 to 2 percent slopes (OrA).—This soil 
generally is on broad ridgetops above Bassett soils, but in 
the northeastern part of the county it is on broad upland 
flats in association with Readlyn soils. Included in the 
areas Inapped are some areas of silt loam and some patches 
that have a thinner, lighter colored surface layer. 

The surface layer is black and is 5 to 8 inches thick. It 
is underlain by a distinct, lighter colored subsurface layer. 
Cultivated areas commonly have a very dark brown plow 
layer. Productivity is high, and tilth usually is good. 

Cultivated crops can be grown on this soil with little 
risk. Although tile drainage is beneficial and makes 
earlier fieldwork possible, most of this soil is farmed with- 
out it. Capability unit I-28. 

Oran loam, 2 to 5 percent slopes (OrB).—Most of this 
soil is on long, convex slopes and broad, rounded ridge 
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Some of it is on concave slopes just above drain- 
ageways occupied by Clyde soils. In places it adjoims 
Bassett, Readlyn, and Floyd soils. Included in the areas 
mapped are a few areas of silt loam, a few areas of sandy 
soil, and a few areas of soils that have a very dark grayish- 
brown surface layer only 2 to 5 inches thick. 

The surface layer of this soil is very dark brown and is 
4 to 8 inches thick. It is underlain by a distinct, lighter 
colored subsurface layer. Productivity is high, and tilth 
usually igs good. Surface runoff is medium. 

If cultivated, this soil is subject to slight erosion, It 
should be tilled on the contour if row crops are grown. 
Some areas benefit from tile drainage. Capability wnit 
[Te-1. 


crests. 


Ostrander Series 


The Ostrander series consists of dark-colored, well- 
drained soils that developed in 14 to 24 inches of loamy 
material over friable glacial till. In most places a layer 
of pebbles and stones separates the glacial till and the 
overlying material. These soils are on uplands. They 
occupy nearly level ridgetops and long, convex, gentle 
or moderate side slopes. 

Ostrander soils have a black to very dark brown loam 
surface layer 10 to 18 inches thick. The subsoil also is 
loam. It is dark yellowish brown and yellowish brown 
and in places is slightly mottled with grayish brown be- 
low a depth of 386 inches. These soils are generally 
friable throughout, but. in places they are friable to firm 
below a depth of 45 inches. Small pockets or discontin- 
uous lenses of sandy material are common in the subsoil. 

These soils have a high moisture-supplying capacity 
and are moderately permeable. They are low in avail- 
able phosphorus, potassium, and nitrogen. The surface 
layer is slightly acid to medium acid. The subsoil grades 
from strongly acid to slightly acid with increasing depth. 
The depth to calcareous material generally is between 45 
and 65 inches. 

Ostrander loam, 0 to 2 percent slopes (OsA).—This 
soil generally is on the high, nearly level parts of uplands, 
commonly in association with sloping areas of Ostrander, 
Kenyon, and Atkinson goils. 

The surface layer is 12 to 18 inches thick and grades 
from black to very dark grayish brown with depth. Some 
stones or pebbles are in the subsoil. Productivity is high, 
and tilth usually is good. Surface runoff is slow. 

There are no serious problems in managing this soil. 
Capability unit I-2. 

Ostrander loam, 2 to 5 percent slopes (Os8).—This soil 
is on long, convex side slopes. On the lower slopes, it 
commonly occurs above Floyd soils; near the ridgetops, it 
is above moderately sloping Kenyon and other Ostrander 
soils. Included in the areas mapped are some moderately 
eroded spots in which the surface layer is very dark brown 
or very dark grayish brown. 

The surface layer of this soil is black to very dark brown 
and is 10 to 16 inches thick. Some stones and pebbles are 
in the subsoil. Productivity is high, and tilth usually is 
good. Surface runoff is medium. 

If cultivated, this soil is subject to slight erosion, It 
should be tilled on the contour if row crops are grown. 
Capability unit ITe-1. 


Ostrander loam, 5 to 9 percent slopes (OsC).—This soil 
is on long side slopes. It is above Floyd soils and below 
gently sloping Kenyon and other Ostrander soils. In- 
cluded in the areas mapped are some moderately steep 
slopes near streams and some moderately eroded places in 
which the surface layer is very dark grayish brown to 
dark brown. 

The surface layer of this soil is very dark brown and is 8 
to 16 inches thick. Productivity is high, and tilth usually 
is good. Surface runoff is rapid. 

If cultivated, this soil is subject to moderate erosion. It 
should be contoured or terraced if row crops are grown. 
Capability unit [[Le-1. 


Peaty Muck 


Peaty muck is a dark-colored, very poorly drained 
organic soil underlain by stratified glacial till or alluvial 
sediments. Most of the Peaty muck in Bremer County 
is in hillside seepage areas adjoining outwash or bench 
soils. Some of it is in upland drainageways. It is nearly 
level or gently sloping. 

This soil has 20 to 40 inches or more of black and very 
dark brown peaty muck underlain by gray, medium-tex- 
tured or moderately coarse textured, stratified till or al- 
luvium. 

The moisture-supplying capacity is high. Permeabil- 
ity is moderate or moderately rapid. The supply of 
available nitrogen is high, but the supplies of phosphorus 
and potassium are low. The reaction is generally slight- 
ly acid or neutral. 

Peaty muck, deep (1 to 4 percent slopes) (Pe]—This 
soil is in hillside seeps and in level or hummocky upland 
drainageways. It has a black and very dark brown or- 
ganic layer 40 inches thick or more. 

Artificial drainage is needed to make this soil suitable 
for cultivation. Drained areas are moderately to highly 
productive. Tile drainage systems may be hard to main- 
tain because the tile lines are likely to settle. Capability 
unit [Ilw-3. 

Peaty muck, moderately deep (1 to 4 percent slopes) 
(Pm).—Some of this soil is on nearly level outwashes or 
benches, and some of it is in upland drainageways and hill- 
side seeps. It has a black and very dark brown organic 
layer 20 to 40 inches thick. Included are a few small areas 
that have less than 20 inches of organic material. 

Artificial drainage is needed to make this soil suitable for 
cultivation. Drained areas are moderately to highly pro- 
ductive. Tile drainage systems may be hard to maintain 
because the tile is likely to settle. Capability unit ITIw-3. 


Port Byron Series 


The Port Byron series consists of dark-colored, well- 
drained soils that developed from very thick, medium- 
textured loess of local origin. These soils are on gently 
sloping upland ridges, or highs, and on convex, mod- 
erately steep side slopes. 

Port Byron soils have a surface layer of silt loam that 
is very dark brown and is 7 to 13 inches thick. The sub- 
soil also is silt loam. It grades from brown, dark brown, 
and dark yellowish brown in the upper part to yellowish 
brown at a depth of about 50 inches. A few grayish- 
brown mottles are below a depth of 48 inches in places. 
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These soils have a high moisture-supplying capacity 
and are moderately permeable. They are low in avail- 
able nitrogen and phosphorus but medium in available 
potassium. They are generally medium acid. 

Port Byron silt loam, 2 to 5 percent slopes (PoB).— 
This soil is on rounded ridges, or highs, above other Port 
Byron soils and adjoining Seaton, Muscatine, or Dinsdale 
soils. 

The surface layer is black to very dark brown and is 9 
to 18 inches thick. This layer and the subsoil are free of 
stones and pebbles. Productivity is high and tilth usually 
is good. Surface runoff is medium. 

If cultivated, this soil is subject to slight erosion. It 
should be tilled on the contour if row crops are grown. 
Capability unit [[e-1. 

Port Byron silt loam, 5 to 9 percent slopes, moderate- 
ly eroded (PoC2).—This soil is on narrow, convex ridges, 
or highs, and on side slopes. It adjoins Aredale, Dinsdale, 
Seaton, Muscatine, and other Port Byron soils. Included 
in the areas mapped are a few soils that have a darker, 
thicker surface layer than typical and a few severely eroded 
spots where the subsoil is exposed. 

The surface layer of this soil is about 7 inches thick and 
is generally very dark brown to very dark grayish brown. 
In places it is dark brown. The surface layer and subsoil 
are free of pebbles and stones. Productivity is high, and 
tilth usually is good. Surface runoff is rapid. 

If cultivated, this soil is subject to moderate or severe 
erosion. It should be tilled on the contour or terraced if 
row crops are grown. Capability unit ITTe-1. 

Port Byron silt loam, 9 to 14 percent slopes, mod- 
erately eroded (PoD2).—This soil is on convex side slopes 
below other Port Byron soils. In places it adjoins Aredale 
and Seaton soils. Included in the areas mapped are a few 
soils that have a thicker surface layer than typical and some 
severely eroded patches where the dark-brown or brown 
and dark yellowish-brown subsoil is exposed. 

The surface layer of this soil is very dark grayish brown 
to very dark brown and is about 6 inches thick. Produc- 
cay is high, and tilth usually is good. Surface runoff is 
rapid. 

If cultivated, this soil is subject to severe erosion. It 
should be tilled on the contour or terraced if row crops are 
grown. Capability unit [1Le-2. 


Readlyn Series 


The Readlyn series consists of dark-colored, somewhat 
poorly drained soils that developed in 14 to 24 inches of 
loamy material over friable to firm glacial till. In most 
places a layer of pebbles and stones separates the glacial 
till and the overlying material. These soils are on broad, 
nearly level upland ridges and on long, gentle convex 
side slopes. 

Readlyn soils have a loam surface layer that is black 
or very dark brown and is 7 to 14 inches thick. The sub- 
soil is heavy loam. It is dark grayish brown, olive 
brown, and dark yellowish brown and is mottled. These 
soils are friable to a depth of about 24 inches and are 
friable to firm below this depth. Some pockets and dis- 
continuous lenses of sandy material occur in the subsoil 
im places. 

These soils have a high moisture-supplying capacity 
and moderately slow permeability. They are low in 
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available phosphorus, potassium, and nitrogen. The sur- 
face layer is slightly acid to strongly acid. The subsoil 
grades from strongly acid to neutral with increasing 
depth. The depth to calcareous material is generally 
between 40 and 60 inches. 

Readlyn loam, 0 to 2 percent slopes (ReA)—Most of 
this soil is on broad upland flats. Some nearly level, con- 
vex areas of it are upslope from adjoining Tripoli soils, and 
other areas are on broad ridgetops above gently slopmg 
Kenyon soils. Included in the areas mapped are a few 
spots of soils that have a firm subsoil and a few poorly 
drained areas in which the subsoil is gray. 

The surface layer of this soil is black and is 10 to 14 
inchesthick. The subsoil contains some stones and pebbles. 
Productivity is high, and tilth usually is good. Surface 
runoff is slow. 

This soil has few limitations. Most of it is farmed with- 
out being tiled, but tile drainage works well and makes 
earlier field operations possible. Capability unit I-2. 

Readlyn loam, 2 to 5 percent slopes (ReB).—This soil 
is on long, convex slopes and broad, rounded ridge crests. 
On the ridge crests, it is above Floyd soils. Near drain- 
ageways in the long slopes, it is above Clyde soils. In- 
cluded in the areas mapped are some moderately well 
drained soils that have a browner subsoil. 

The surface layer of this soil is black to very dark brown 
and is 7 to 12 inches thick. The subsoil is firm in some 
places and friable in others. It contains stones and 
pebbles. Productivity is high, and tilth usually is good. 
Surface runoff is medium. 

If cultivated, this soil is subject to slight erosion. It 
should be tilled on the contour if row crops are grown. 
The gentler slopes benefit from tile drainage. Capability 
unit [Te-. 


Riceville Series 


The Riceville series consists of moderately dark col- 
ored, somewhat poorly drained soils on uplands. These 
soils developed in 14 to 24 inches of loamy material over 
firm glacial till of light clay loam texture. A layer of 
pebbles and stones separates the glacial till and the over- 
lying material in most places. These soils are in nearly 
level to gently sloping, convex and concave areas below 
ridges. 

The surface layer typically is very dark brown loam 
5 to 8 inches thick. Underlying this is a subsurface layer 
of dark grayish-brown, grayish-brown, or dark-brown 
loam or silt loam 4 to 8 inches thick. The upper part of 
the subsoil is dark grayish-brown and brown, mottled 
heavy loam. At a depth of about 24 inches the subsoil 
is grayish-brown and yellowish-brown, firm clay loam 
with dark-gray clay films. 

These soils have a high moisture-supplying capacity 
and slow permeability. They are low in available nitro- 
gen and phosphorus and very low in available potassium. 
The reaction is strongly acid or very strongly acid. The 
depth to calcareous material is 40 to 70 inches. 

Riceville loam, 1 to 3 percent slopes (R8).—This soil is 
on the lower part of long, convex slopes and on slightly con- 
cave slopes. It adjoins Bassett, Coggon, Floyd, and other 
Riceville soils. 

The surface layer in noncultivated areas is black or very 
dark gray and generally is 4 to 7 inches thick, although it 
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is thimner in some places. Cultivated areas have a plow 
layer of very dark brown loam 5 to 8 inches thick. Pro- 
ductivity is moderate to high, and tilth usually is good. 
Surface runoff is slow to medium. : 

Because of the slowly permeable subsoil, this soil is 
slightly wet and seepy during wet seasons. ‘Tile drainage 
is needed in places. There is a slight hazard of erosion on 
most of the sloping areas. Capability unit [Iw-2. 


Rockton Series 


The Rockton series consists of dark-colored, well- 
drained soils that developed in 18 to 24 inches of loamy 
glacial material over 2 to 12 inches of moderately fine 
textured material. These soils are underlain by limestone 
bedrock at a depth of 20 to 30 inches (fig. 11). They are 
on gently sloping benches and on sloping to moderately 
steep uplands. 

Rockton soils have a surface layer of black to very 
dark brown and very dark grayish-brown loam that is 
8 to 16 inches thick. The subsoil generally consists of 
loam, sandy clay loam, and clay loam. This layer is 
brown to dark brown and dark yellowish brown. A thin 
layer of clay loam or clay separates the limestone and 
the subsoil m most places. 

These soils have a moderate moisture-supplying capac- 
ity and moderate permeability. They are low in avail- 
able nitrogen, phosphorus, and potassium and are 
generally slightly acid. 

Rockton loam, 2 to 5 percent slopes (RkB).—This soil is 
on high benches and on uplands. It adjoins Atkinson, 
Winneshiek, and Sogn soils. 

The surface layer is black to very dark brown and is 12 
to 16 inches thick. The depth to limestone generally is 24 
to 30 inches, but it may be only 20 inches. In some places 
the limestone is fragmented. Productivity is moderate, 
and tilth usually is good. Surface runoff is medium, 

If cultivated, this soil is subject to slight erosion. It 
should be tilled on the contour if row crops are grown. It 
is somewhat droughty because of the limited root zone. 
Capability unit [Te-2. 

Rockton loam, 5 to 9 percent slopes (RkC)—This soil is 
on side slopes. It is below Atkinson soils or other Rock- 
ton soils and, in many places, above Sogn soils. Included 
in the areas mapped are a few moderately eroded places 
where the surface layer is very dark grayish brown to dark 
brown. There are a few limestone outcrops or fragments 
on. the surface. 

The surface layer of this soil grades with depth from 
very dark brown to very dark grayish brown. It is 8 to 
12 inches thick. Productivity 1s moderate, and tilth usu- 
ally is good. Surface runoff is rapid. 

If cultivated, this soil is subject. to moderate erosion. 
It should be tilled on the contour, striperopped, or terraced 
if row crops are grown. Because of the shallowness to 
limestone, it is difficult to terrace in some places. Also, it 
is somewhat droughty. Capability unit IITe-8. 

Rockton loam, 9 to 14 percent slopes (RkD)—This soil 
is on side slopes. It is below Atkinson soils or other 
Rockton soils and above Sogn soils. Included in the areas 
mapped are a few short, steep slopes, some moderately 
eroded areas that have a very dark erayish-brown to dark- 
brown. surface layer only about 7 inches thick, and a few 
severely eroded areas in which the dark-brown subsoil is 


25 


Figure 11,—Profile of Rockton loam exposed in a road cut. Lime- 
stone bedrock is at a depth of about 2 feet. 


exposed. There are a few limestone outcrops or fragments 
on the surface. Also included are a few places in which 
the depth to limestone is as much as 30 to 36 inches. 

The surface layer is 8 to 12 inches thick. It grades 
with depth from black and very dark brown to very dark 
grayish brown. The depth to limestone generally is 15 to 
380 inches. Productivity is low, but tilth is good. Run- 
off is rapid. 

If cultivated, this soil is subject to severe erosion. It 
should be terraced or stripcropped if row crops are grown. 
Because of the shallowness to limestone, it is difficult to 
terrace and is somewhat droughty. Capability unit IVe-3. 


Rolfe Series 


The Rolfe series consists of dark-colored, poorly 
drained soils that developed from medium-textured and 
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moderately fine textured stratified glacial till or local 
alluvium. These soils are on flats or in slight depressions 
on stream benches or outwash areas. They are also in 
level to gently sloping positions in or along upland drain- 
ageways. 

These soils have a black loam or silt loam surface layer 
6 to 12 inches thick. The subsurface layer is very dark 
gray to dark grayish-brown silt loam 8 to 12 inches thick. 
Beginning at a depth of about 18 inches is a subsoil con- 
sisting of black to dark-gray medium clay loam to heavy 
silty clay loam that is commonly mottled. At a depth of 
30 to 40 inches, the subsoil generally is light clay loam 
to heavy silt loam. The color of this lower part is dark 
grayish brown mixed with some strong brown to olive 
brown, In the uplands the material under the subsoil is 
grayish and brownish loam. On stream benches it is yel- 
lowish-brown and gray sand or gravel below a depth of 
40 to 60 inches. 

These soils have a high moisture-supplying capacity 
and slow permeability. They are low in available nitro- 
gen, phosphorus, and potassium and are medium acid or 
strongly acid. 

Rolfe silt loam (0 to 2 percent slopes) (Ro).—This soil 
is on uplands and benches. It occurs in level areas, in 
slight depressions, and in gently sloping parts of upland 
drainageways. Jt commonly adjoins Clyde and Marshan 
soils. 

The surface layer is black loam or silt loam. It is un- 
derlain by a distinct, lighter colored subsurface layer. In 
places the plow layer is a mixture of the surface and sub- 
surface layers. 

Productivity is moderate if drainage is adequate. Tulth 
usually is good, but the surface layer puddles readily if 
worked when wet. Runoff is slow in most places and is 
very slow in depressions. Water is ponded in a few of 
the depressions after heavy rains. Vhe water table usu- 
ally is high. Capability unit [/Tw-2. 


Sable Series 


In the Sable series are dark-colored, poorly drained 
soils that developed from a very thick deposit of loess. 
They are cn broad, level or nearly level upland divides. 

These soils have a black silty clay loam surface layer 
16 to 20 inches thick. The upper part of the subsoil is 
very dark gray and olive-gray silly clay loam with some 
mottles. ‘This grades to mottled light olive-gray and 
yellowish-brown silt loam with depth. 

Sable soils have a high moisture-supplying capacity 
and moderately slow permeability. They are medium in 
available nitrogen, phosphorus, and potassium and are 
generally neutral in reaction. The depth to calcareous 
material is 50 to 85 inches. 

Sable silty clay loam (0 to 2 percent. slopes) (Sa)—This 
soil is in the southern part of the county, mostly in Max- 
field Township. It is on broad upland ridges or divides, 
adjoining Muscatine soils or, in a few places, Harpster 
or Maxfield soils. 

The surface layer is black and is about 20 inches thick. 
Both the surface layer and subsoil are free of stones and 
pebbles. Productivity is high if drainage is adequate. 
Tilth usually is good, although the soil puddles if worked 
when wet. An occasional grass-legume crop helps to 


maintain good tilth. 


Surface runoff is slow, and tile 
drainage is beneficial. 


Capability unit [Iw-1, 


Sattre Series 


The Sattre series consists of moderately dark colored, 
well-drained soils that developed from medium-textured 
alluvial deposits 24 to 45 inches thick over sand and 
gravel. These soils are on level to gently sloping stream 
benches and in a few outwash areas in uplands. 

Sattre soils have a very dark brown loam surface layer 
5 to 8 inches thick. They have a subsurface layer of 
brown to dark-brown or dark grayish-brown loam 4 to 
8 inches thick. The subsoil also is loam and is generally 
brown to dark brown. The depth to the yellowish-brown 
substratum of sand and gravel ranges from 24 to 36 
inches mm the moderately deep soils and from 36 to 45 
inches in the deep soils. 

These soils have a medium to high moisture-supplying 
capacity. Permeability is moderate in the medium-tex- 
tured material and very rapid in the coarse-textured 
substratum. The supplies of available nitrogen, phos- 
phorus, and potassium are low. The reaction ranges 
from medium acid to very strongly acid. 

Sattre loam, deep, 0 to 2 percent slopes (SbA).—This 
soil is on stream benches, mostly along the Wapsipinicon 
River. Included in the areas mapped are some soils in 
which the depth to sand and gravel is as much as 45 to 60 
inches. Also included, in the southwestern part of the 
county, are some areas that have a surface layer and subsoil 
of sili loam. 

The surface layer of this soil generally is very dark 
brown loam 5 to § inches thick. It is underlain by a dis- 
tinct, lighter colored subsurface layer. Cultivated areas 
commonly have a very dark grayish-brown plow layer, and 
a few timbered areas have a thinner, lighter colored sur- 
face layer. The depth to sand and gravel generally is 
36 to 45 inches. Productivity is high, and tilth usually is 
good. Surface runoff is slow. 

There are no serious limitations on the use of this soil. 
Capability unit 1-8. 

Sattre loam, deep, 2 to 5 percent slopes (Sb8).—This 
soil is on gently sloping benches and on a few upland out- 
washes. Included in the areas mapped are some areas in 
which the depth to sand and gravel is as much as 45 to 60 
inches and, in the southwestern part of the county, a few 
areas in which the surface layer and subsoil are silt loam. 

The surface layer of this soil is very dark brown or very 
dark grayish-brown loam 4 to 7 inches thick. It is under- 
lain by a distinct, lighter colored subsurface layer. A few 
timbered areas have a thinner surface layer. The depth to 
sand and gravel generally is 36 to 45 inches. Productivity 
is high, and tilth usually is good. Surface runoff 1s 
medium. 

If cultivated, this soil is subject to slight erosion. It 
should be tilled on the contour if row crops are grown. 
Capability unit [Te-1. 

Sattre loam, moderately deep, 0 to 2 percent slopes 
(SdA}.—Most. of this soil is on nearly level stream benches 
along the Wapsipinicon River. A few areas of it are 
cently sloping. In places it adjoins Waukegan, Hayfield, 
and Lamont soils. Included in the areas mapped are a 
few small areas in which the depth to sand and gravel is 
only 20 inches. 
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‘The surface layer is 5 to 8 inches thick and is very dark 
brown to very dark grayish brown. It is underlain by 
a distinct, lighter colored subsurface layer. Some tim- 
bered areas have a lighter colored, thinner surface layer. 
The depth to sand and gravel generally is 24 to 36 inches. 
Productivity is high, and tilth usually is good. Surface 
runoff is slow. Droughtiness causes a slight problem 
during extended dry spells. Capability unit I7s-1. 


Seaton Series 


The Seaton series consists of light-colored, well- 
drained soils on uplands. These soils developed from 
very thick, medium-textured loess of local origin. They 
are on gently sloping ridgetops and sloping or steep 
sides of ridges. 

These soils have a high moisture-supplying. capacity 
and moderate permeability. They are low in available 
nitrogen and phosphorus but medium in available potas- 
sium. If eroded, they are very low in available nitrogen. 
They are strongly acid or very strongly acid. 

Seaton soils have a surface layer of black to very dark 
brown silt loam 1 to 4 inches thick. This is underlain 
by a 6-inch to 8-inch subsurface layer of silt loam that 
is dark grayish brown, brown, and dark brown. Culti- 
vated areas have a dark grayish-brown silt loam plow 
layer. The subsoil is dark yellowish-brown and yellow- 
ish-brown silt loam (fig. 12). 

Seaton silt loam, 2 to 5 percent slopes (Se8)—-This soil 
is on gently sloping ridgetops. Most of it is in the rolling 
country west of Denver, buf some is in the southwest corner 
of the county. It adjoins Fayette and Port Byron soils in 
places and is above other Seaton soils. 

The surface layer is black to very dark brown and is 2 
to 4 inches thick. It is underlain by a distinct, lighter- 
colored subsurface layer. Cultivated areas have a dark 
grayish-brown or very dark grayish-brown plow layer. 
The surface layer and subsoil are free of stones and pebbles. 
Productivity is high, and tilth usually is good. Surface 
runoff is medium. 

If cultivated, this soil is subject to slight erosion. It 
should be tilled on the contour if row crops are grown. 
Capability unit [e-1, 

Seaton silt loam, 5 to 9 percent slopes, moderately 
eroded (SeC2)—This soil is on narrow ridgetops and on 
side slopes. It is above and below other Seaton soils, and 
in places it adjoins Lamont, Fayette, and Port Byron soils. 

The surface layer is dark grayish brown to dark brown 
and is about 7 inches thick. A few places that are not 
eroded have a darker colored surface layer and a distinct, 
lighter colored subsurface layer. In severely eroded spots, 
the subsoil is exposed. No stones or pebbles are in the 
surface layer or subsoil. Productivity is high, and 
tilth usually is good. Surface runoff is rapid. 

If cultivated, this soil is subject to moderate or severe 
erosion. It should be tilled on the contour or terraced if 
row crops are grown. Capability unit [[Te-1. 

Seaton silt loam, 9 to 14 percent slopes, moderately 
eroded (SeD2)——This soil is on convex side slopes. It is 
below other Seaton soils and, in places, below Fayette soils. 
Font Byron and Lamont soils are on some of the adjoining 
slopes. 

A few noncultivated areas have a very dark brown sur- 
face layer 1 to 3 inches thick, underlain by a distinct, 


Figure 12.—Profile of Seaton silt loam. 


lighter colored subsurface layer. The plow layer consists 
of dark grayish-brown to dark-brown silt loam about 6 
inches thick. The surface layer and subsoil are free of 
stones and pebbles. Productivity is moderate to high, and 
tilth usually is good. Surface runoff is rapid. 

If cultivated, this soil is subject: to severe erosion. It 
should be tilled on the contour and terraced if row crops 
are grown. Capability unit L1Te-2. 

Seaton silt loam, 9 to 14 percent slopes, severely 
eroded (SeD3}.—This soil is on convex side slopes. It is 
below Fayette and other Seaton soils. Port Byron, La- 
mont, and Fayette soils occur on some of the adjoining 
slopes. Included in the areas mapped are a few spots in 
which the subsoil is silty clay loam. 
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The surface layer is dark yellowish-brown to dark gray- 
ish-brown silt loam that is lighter colored when dry. At 
the base of slopes and near waterways, the surface is 
slightly darker colored. The surface layer and subsoil are 
free of stones and pebbles. Productivity is high, and tilth 
usually is good. Surface runoff is rapid. 

If cultivated, this soil is subject to very severe erosion. 
It should be tilled on the contour and terraced if row crops 
are grown. Capability unit [le-2. 

Seaton silt loam, 14 to 18 percent slopes, moderately 
eroded (SeE2)—This soil is on convex side slopes below 
other Seaton soils and, in a few places, below Port Byron 
soils. A few areas that havea silty clay loam subsoil were 
included in mapping. 

The plow layer of this soil is dark grayish-brown silt 
loam. ‘Timbered areas commonly have a 1-inch to 8-mnch 
very dark brown surface layer, underlain by a. distinct, 
lighter colored subsurface layer. Ina few severely eroded 
spots, the dark yellowish-brown to dark-brown subsoil is 
exposed. ‘The surface layer and subsoil are free of stones 
and pebbles. Productivity is moderate, and tilth usually 
isgood. Surface runoff is rapid. 

If cultivated, this soil is subject to severe or very severe 
erosion. It should be tilled on the contour and terraced if 
row cropsare grown. Capability unit IVe-1. 

Seaton silt loam, 18 to 30 percent slopes, moderately 
eroded (Sef2).-This soil is on convex side slopes below 
Port Byron, Fayette, and other Seaton soils. In places it 
adjoins Lamont soils. Included in the areas mapped are 
a few areas in which the subsoil is silty clay loam and a few 
areas in which the surface layer is sandy. 

The plow layer of this soil is dark grayish-brown silt 
loam. Wooded and other noncultivated areas have a 1- 
inch to 8-inch, very dark brown or very dark grayish- 
brown surface layer underlain by a distinct, lighter colored 
subsurface layer. Ina few severely eroded spots, the dark 
yellowish-brown to dark-brown subsoil is exposed. Pro- 
ductivity is moderate, and tilth usually is good Surface 
runoff is very rapid. 

Because of the steep slopes and the very severe hazard of 
erosion, this soil is not suited to cultivated crops. Most of 
the acreage is in permanent pasture or timber. Capability 
unit VTe-1. 


Sogn Series 


The Sogn series consists of dark colored or moderately 
dark colored, somewhat excessively drained soils. These 
soils developed in 4 to 15 inches of moderately coarse tex- 
tured to moderately fine textured material over limestone 
bedrock. They are on moderate to steep upland slopes 
and escarpments. 

These soils generally have a black or very dark brown 
loam surface layer, 4 to 12 inches thick, directly on bed- 
rock. In places, a thin layer of dark grayish-brown 
sandy loam to clay loam separates the surface layer and 
the limestone. 

Sogn soils have a low moisture-supplying capacity. 
They are low in available nitrogen, phosphorus, and 
potassium. They are generally neutral in reaction but 
contain lime in places. 

Sogn soils, 5 to 14 percent slopes (SoD).—These soils 
occur together, though without regularity, and are so simi- 
lar that they are mapped as an undifferentiated unit. 
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They are on slopes and escarpments below Rockton, Win- 
neshiek, and Backbone soils. 

The surface layer is black or very dark brown loam to 
clay loam, 10 to 15 inches thick over limestone bedrock. 
Limestone outcrops are common, and limestone fragments 
are on the surface in some places. 

Productivity is very low. Tilth usually is good, but 
tillage is difficult because of the many rock outcrops. Run- 
off is rapid and may cause severe erosion if it is not con- 
trolled. Shallowness and droughtiness are problems. 
Areas that have a slope range of 9 to 14 percent are suitable 
for pasture, woodland, and wildlife habitats. Those that 
have a slope range of 5 to 9 percent can be row cropped 
occasionally if stripcropping is used. Capability unit 
IVs-l, 

Sogn soils, 14 to 30 percent slopes (SoF)—These soils 
occur together, though without regularity, and are so simi- 
lar that they are mapped as an undifferentiated unit. 
They are on slopes and escarpments below Rockton, Win- 
neshiek, and Backbone soils. Some very steep areas were 
included in mapping. 

The surface layer is very dark brown to very dark 
grayish-brown loam to clay loam 4 to 12 inches thick over 
limestone. Limestone outcrops and fragments on the sur- 
face are common. 

These soils are shallow, steep, and droughty. Although 
they are better suited to use as wildlife habitats, they are 
used also for pasture and woodland. Productivity is very 
low and erosion is a severe hazard. Capability unit 
VITs-1. 


Spillville Series 


The Spillville series consists of dark-colored, somewhat 
poorly drained soils on nearly level flood plains of 
rivers and intermittent streams. These soils have devel- 
oped in medium-textured, loamy alluvium. 

Spillville soils are loam in texture throughout their 
profile, which extends to a depth of about 60 inches. 
They are black or very dark gray to a depth of 40 inches 
or more. The color then grades to dark grayish brown 
or grayish brown and is generally mottled. In some 
places below a depth of 45 inches, there are coarse-tex- 
tured materials. 

These soils have a high moisture-supplying capacity and 
moderate permeability. They are medium in available 
nitrogen, phosphorus, and potassium. They are gener- 
ally slightly acid in reaction. : 

Spillville loam (0 to 2 percent slopes) {Sp).—This soil 
is on level or nearly level bottom lands. It commonly ad- 
joins Colo soils and, in places, is near Terril soils. 

The surface layer is black, very dark brown, and very 
dark gray to a depth of 40 inches or more. 

Productivity is high, and tilth usually is good. Some 
areas are flooded occasionally. Capability unit I-1. 

Spillville-Colo complex (0 to 2 percent slopes) (Sv).— 
The two kinds of soils in this complex are too intricately 
mixed to be mapped separately. Spillville soils are 60 
to 70 percent of the complex. They are on bottom lands 
and in places are dissected by stream channels. 

The surface layer is dark-colored loam or silty clay loam 
about 40 inches thick. Productivity is high, and tilth 
usually is good. Runoff is slow. 
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These soils are flooded occasionally, and the Colo soils 
are poorly drained. Flood control and tile drainage are 
beneficial. Capabilety wnit Ilw-8. 


Terril Series 


The Terril series consists of dark-colored, well drained 
to moderately well drained soils on nearly level or gently 
sloping flood plains, on alluvial fans on benches, and in 
narrow upland waterways. These soils are forming in 
loamy, medium-textured, alluvial deposits. 

The surface layer is generally black or very dark brown 
loam 20 to 80 inches thick. The subsoil is dark-brown or 
dark yellowish-brown loam to a depth of about 40 inches. 

These soils have a high moisture-supplying capacity 
and moderate permeability. They are medium in avail- 
able nitrogen, phosphorus, and potassium. They are gen- 
erally slightly acid or medium acid. 

Terril loam, 0 to 2 percent slopes (TxA).—Most of this 
soil is on nearly level alluvial fans and on narrow flood 
plains. It adjoins Spillville and Waukegan soils in 
places. Included in the areas mapped are a few areas of 
silt loam and a few areas in which the subsoil is slightly 
mottled. 

The surface layer of this soil is black or very dark brown 
and is 24 to 80 inches thick. Productivity is high, and 
tilth usually is good. Surface runoff is slow. 

This soil is subject to flooding for short periods. 
ability unet I-1. 

Terril loam, 2 to 5 percent slopes (Tx8)—Most of this 
soil is in narrow, gently sloping drainageways in uplands; 
sonie of it is on alluvial fans. Included in the areas map- 
ped are a few areas of silt loam and a few areas near drain- 
ageways in which the subsoil is slightly mottled. 

The surface layer is black or very dark brown and is 20 
to 80 inches thick. Productivity is high, and tilth usually 
is good. Surface runoff is medium. 

If cultivated, this soil is subject to slight erosion. It 
should be tilled on the contour if row crops are grown. 
Capability unit Ile-1, 


Cap- 


Tripoli Series 


The Tripoli series consists of dark-colored, poorly 
drained soils that developed in 20 to 30 inches of moder- 
ately fine textured loamy material over friable to firm 
glacial till, These soils are on broad, level or nearly 
level, high flats on uplands. 

Tripoli soils have a clay loam surface layer, about 20 
inches thick, that grades with depth from black to very. 
dark gray. Beginning at a depth of 20 to 30 inches is 
the loam and clay loam subsoil, which is dark grayish 
brown, olive brown, and yellowish brown and is mottled 
with strong brown and grayish brown. The surface 
layer and subsoil are friable to a depth of 24 to 40 inches 
and are friable to firm below this depth. 

These soils have a high moisture-supplying capacity 
and moderately slow permeability. They are medium in 
available nitrogen and low in phosphorus and potassium. 
The reaction is generally neutral to slightly alkaline. The 
depth to calcareous material is 34 to 44 inches. 

Tripoli clay loam (0 to 2 percent slopes) (Tr)—This 
soil is on broad, level or nearly level ridges and high upland 
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flats. It adjoins Readlyn soils, and in a few slight de- 
pressions it occurs with Rolfe soils, 

The surface layer is about 20 inches thick and grades 
with depth from black to very dark gray. Where this soil 
is downslope toward drainageways, the subsoil is stratified. 
Productivity is high if dramage is adequate. Tilth usu- 
ally is good, but the soil puddles if worked when wet. An 
occasional grass-legume crop helps maintain good tilth. 
Surface runoff is very slow. 

Artificial drainage is needed for this poorly drained soil. 
Tile drains work well if there is an adequate outlet. 
Capability unit [1w-1. 


Waukegan Series 


The Waukegan series consists of dark-colored, well- 
drained soils that developed from medium-textured al- 
luvial deposits 24 to 48 inches thick over coarse-textured 
material. Most areas of these soils are on level to gently 
sloping stream benches, but some areas near bench es- 
carpments are steeper. A few areas are on level to mod- 
erately sloping outwashes on uplands. 

Waukegan soils have a loam or silt loam surface layer 
that is black or very dark brown and is 8 to 16 inches 
thick. The subsoil is loam or silt loam. It grades from 
dark brown, brown, and dark yellowish brown to a sub- 
stratum of yellowish-brown sand, gravel, or sand and 
gravel at a depth of 24 to 48 inches. 

These soils have a medium to high moisture-supplying 
capacity. Permeability is moderate in the medium-tex- 
tured material and very rapid in the coarse-textured sub- 
stratum. ‘They are low in available nitrogen, phos- 
phorus, and potassium. The loam soils are medium acid 
or strongly acid and the silt loam soils slightly acid or 
medium acid. 

Waukegan loam, deep, 0 to 2 percent slopes (WaA).— 
This soil is on fairly large, level or nearly level stream 
benches. It adjoins Lawler and other Waukegan soils. 
In a few places it occurs with Hayfield and Sattre soils. 
Included in the areas mapped are a few areas in which the 
depth to coarse material is as much as 48 to 60 inches, 

The surface layer is black or very dark brown and is 12 
to 16 inches thick. The loam subsoil is underlain by sand 
and gravel at a depth of 36 to 48 inches. Productivity is 
high, and tilth usually is good. Surface runoff is slow. 

There are no serious problems in managing this soil. 
aaa unit I-28. 

aukegan loam, deep, 2 to 5 percent slopes (Wa8).— 
This soil is on gently sloping benches and ona few upland 
outwashes. It adjoins other Waukegan soils. The indi- 
vidual areas are much smaller than those of the level soil. 
Included in the areas mapped are a few areas in which the 
depth to coarse material is as much as 48 to 60 inches. 

The surface layer is very dark brown and is 10 to 14 
inches thick. The loam subsoil is underlain by sand and 
gravel at a depth of 36 to 48 inches. Productivity is high, 
and tilth usually is good. Surface runoff is medium. 

If cultivated, this soil is subject to slight erosion. It 
should be tilled on the contour if row crops are grown. 
Capability unit IIe-1. 

Waukegan loam, moderately deep, 0 to 2 percent 
slopes (WgA).—This soil is on fairly large, level or nearly 
level stream benches. It adjoins Dickinson, Lawler, 
Sattre, and other Waukegan soils. Included are a few 
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areas in which the depth to sand and gravel is only 20 
inches. 

The surface layer is black or very dark brown and is 12 
to 16 inches thick. The subsoil is loam, and the depth to 
sand and gravel is generally 24 to 36 inches. Productivity 
is moderate to high, and tilth usually is good. Surface 
runoff is slow, and there is no hazard of erosion. Drought- 
iness is somewhat of a problem during extended dry 
periods. Capability unit [[s—I. 

Waukegan loam, moderately deep, 2 to 5 percent 
slopes (VW/g8).—This soil occurs on gently sloping benches 
along the larger streams and along some of the smaller 
streams. It also occurs in outwash areas on uplands. Ti 
adjoins other Waukegan soils and is near Sattre, Hayfield, 
and Lawler soils. Included in the areas mapped are some 
places in which the depth to coarse material is only 20 
inches and some moderately eroded areas in which the sur- 
face layer is about 7 inches thick. 

The surface layer of this soil is very dark brown and is 
10 to 14 inches thick. The subsoil is loam and is underlain 
by sand and gravel at a depth of 24 to 36 inches. Pro- 
ductivity is moderate to high, and tilth usually is good. 
Surface runoff is medium, and drainage is somewhat 
excessive. 

Tf cultivated, this soil is subject to slight erosion. It 
should be tilled on the contour if row crops are grown. 
Droughtiness is a slight problem during extended dry 
spells. Capability uni [Ie-2. 

Waukegan Joam, moderately deep, 5 to 9 percent 
slopes (WgC).—Most of this soil is on bench escarpments. 
A few small areas are on uplands. It is downslope from 
other Waukegan soils. Included in the areas mapped are 
a few moderately eroded patches in which the surface 
layer is about 6 inches thick, a few places’ in which the 
depth to coarse material is only 20 inches, and a few 
moderately steep slopes, 

The surface layer is very dark brown and is 8 to 12 
inches thick. The subsoil is loam and is underlain by sand 
and gravel at a depth of 24 to 36 inches. Productivity is 
moderate, and tilth usually is good. Surface runoff is 
rapid. 

If cultivated, this soil is subject to moderate or severe 
erosion. It should be tilled on the contour or terraced if 
row crops are grown. It is droughty during extended dry 
periods. Capability unit I[Te-2. 

Waukegan silt loam, deep, 0 to 2 percent slopes 
(WkA).—Most of this soil is on fairly large, level or nearly 
level benches along the Shell Rock River in the south- 
western part of the county. Included in the areas mapped 
are some places in which the depth to coarse material is as 
much as 48 to 60 inches. 

The surface layer is very dark brown or black silt loam, 
12 to 16 inches thick, and the subsoil also is silt loam. It is 
underlain by sand and gravel at a depth of 36 to 48 inches. 
Productivity is high, and tilth usually is good. Surface 
runoff is slow. There are no major problems in managing 
this soil. Capability unit I-2. = 


Winneshiek Series 


The Winneshiek series consists of moderately dark 
colored, well-drained soils that developed in 18 to 24 
inches of loamy material over 2 to 12 inches of moder- 
ately fine textured material. They are underlain by lime- 
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stone bedrock at a depth of 20 to 30 inches. These soils 
are on gently slopmmg and moderately sloping uplands, 

Winneshiek soils generally have a very dark brown 
or very dark grayish-brown surface layer 4 to 7 inches 
thick. The subsurface layer is brown and dark-brown 
or dark grayish-brown loam about 6 inches thick. The 
subsoil generally is brown, dark-brown, and dark yellow- 
ish-brown loam and clay loam. A. pebble band generally 
is at the base of the loamy material. In places a thin 
layer of clay separates the limestone from the overlying 
material. The depth to limestone bedrock is 20 to 80 
inches. 

These soils have a moderate moisture-supplying capac- 
ity and moderate permeability. They are low in avail- 
able nitrogen, phosphorus, and potassium and are gen- 
erally medium acid. 

Winneshiek loam, 2 to 5 percent slopes (Wn8).—This 
soil is on gently sloping uplands. It adjoins Rockton and 
Backbone soils and occurs upslope from Sogn and other 
Winneshiek soils. Included in the areas mapped are a few 
eg in which the surface layer is only 1 inch to 3 inches 
thick. 

The surface layer of this soil typically is very dark gray 
and is 4 to 7 inches thick. Cultivated areas have a very 
dark grayish-brown plow layer, which is underlain by a 
distinct, lighter colored subsurface layer. Limestone is at 
a depth of 24 to 30 inches in most places. Productivity is 
moderate, and tilth usually is good. Surface runoff is 
medium. 

If cultivated, this soil is subject to slight erosion. It 
should be tilled on the contour if row crops are grown. It 
is also somewhat droughty because of the limited root 
zone. Capability unit [Le-2. 

Winneshiek loam, 5 to 9 percent slopes (WnC)—This 
soil is on convex side slopes on uplands. It is below other 
Winneshiek soils and generally above Sogn soils. Included 
in the areas mapped are moderately eroded areas where 
the surface layer is very dark grayish brown to dark brown 
and is about 6 inches thick. The subsoil is exposed in some 
severely eroded patches. 

The surface layer is very dark gray and is 4 to 7 inches 
thick. It is underlain by a distmet, lighter colored sub- 
surface layer. Cultivated areas have a plow layer of very 
dark grayish-brown loam. Productivity is moderate, and 
tilth usually is good. Surface runoff is rapid. 

Tf cultivated, this soil is subject to moderate erosion. It 
should be contoured, striperopped, or terraced if row crops 
are grown. Because of the shallowness to bedrock in some 
places, however, terracing is difficult, It is somewhat 
droughty because of the limited root zone. Capability 
unit [IIe-3. 


Management of Soils for 
Crops and Pasture 


This section of the report is designed to help the farm- 
ers of Bremer County select improved practices that are 
suited to their soils and farming operations and thus 
achieve better use of their land. To aid in presenting this 
information, soils that have similar characteristics and 
require similar management have been grouped according 
to a system of capability classification used by the Soil 
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Conservation Service. In the subsections that follow, the 
capability classification system is defined, management 
by capability units is discussed, and estimated yields for 
each soil in the county are given. 


Capability Classification 


Capability classification is the grouping of soils to 
show, in a general way, their suitability for most kinds 
of farming. It is a practical classification based on limi- 
tations of the soils, the risk of damage when they are 
used, and the way they respond to treatment. The soils 
are classified according to degree and kind of permanent 
limitation, but without consideration of major and gen- 
erally expensive landforming that would change the slope, 
depth, or other characteristics of the soils; and without 
consideration of possible but unlikely major reclamation 
projects. 

In the capability classification system, all kinds of 
soils are grouped at three levels: the capability class, the 
subclass, and the unit. 

Capapinity Onassss, the broadest groupings, are desig- 
nated by Roman numerals [ through VIII. The numer- 
als indicate progressively greater limitations and nar- 
rower choices for practical use, defined as follows: 


Class I. Soils that have few limitations that re- 
strict their use. 

Class Il. Soils that have moderate limitations that 
reduce the choice of plants or require moderate 
conservation practices. 

Class TIT. Soils that have severe limitations that 
reduce the choice of plants, require special conser- 
vation practices, or both. 

Class ITV. Soils that have very severe limitations 
that restrict the choice of plants, require very care- 
ful management, or both. 

Class V. Soils that are subject to little or no erosion 
but have other limitations, impractical to remove, 
that limit their use largely to pasture, range, wood- 
land, or wildlife food and cover. 

Class VI. Soils that have severe limitations that 
make them generally unsuited to cultivation and 
limit their use largely to pasture or range, wood- 
land, or wildlife food and cover. 

Class VII. Soils that have very severe limitations 
that make them unsuited to cultivation and that 
restrict their use largely to grazing, woodland, or 
wildlife. 

Class VIII. Soils and landforms that have limita- 
tions that preclude their use for commercial plant 
production and restrict their use to recreation, 
wildlife, or water supply, or to esthetic purposes. 


Caranitity SuBcLASSES are soil groups within a capa- 
bility class. They are designated by adding a small let- 
ter, ¢, w, 8, or ¢, to the class numeral, for example, Te. 
The letter e indicates that the main limitation is risk of 
erosion unless close-growing plant cover is maintained; 
w indicates that water in or on the soil interferes with 
plant growth or cultivation (in some soils the wetness can 
be partly corrected by artificial drainage); s indicates 
that the soil is limited mainly because it is shallow, 
droughty, or stony; and c indicates that the chief limita- 
tion is climate that is too cold or too dry. 
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In class I there are no subclasses, because the soils of 
this class have few limitations. Class V can contain, at 
the most, only the subclasses indicated by w, s, and ¢, be- 
cause the soils in it are subject to little or no erosion, 
though they have other limitations that restrict their 
use largely to pasture, range, woodland, wildlife, or rec- 
reation. 

Capapiniry Unirs are soil groups within a subclass. 
The soils in one capability unit are enough alike to be 
suited to the same crops and pasture plants, to require 
similar management, and to have similar productivity 
and other responses to management. Thus, the capability 
unit is a convenient grouping for making many state- 
ments about management of soils. Capability units are 
generally designated by adding an Arabic numeral to 
the subclass symbol, for example, He-1 or LIs-2. Thus, 
in one symbol, the Roman numeral designates the capa- 
bility class, or degree of limitation, the small letter indi- 
cates the subclass, or kind of limitation, and the Arabic 
numeral identifies the capability unit within each sub- 
class. 


Management of Soils by Capability Units 


The soils of Bremer County have been placed in 26 
capability units according to their suitability for crops 
and pasture, and the units are described in the following 
pages. For each unit, the important general character- 
istics of the soils are described, suitable uses are given, 
and management is suggested. ‘The names of soil series 
represented are given in the description of each capa- 
bility unit, but this does not mean that all the soils of 
a given series are in the unit. To find the names of all 
the soils in any given capability unit, refer to the table 
in the subsection “Estimated Yields” or to the “Guide to 
Mapping Units” at the back of this survey. 

In the capability unit descriptions, only the general 
need for fertilizing and liming is indicated. Specific 
needs are best determined by testing samples of soils. 
The soil map, which shows the boundaries of the different 
soils, is a good guide for selecting areas to sample. The 
maximum size of a soil area that should be represented 
by one sample is about 10 acres. Each soil should be 
sampled separately. The county extension director can 
furnish information about soil testing and about fer- 
tilizer needs based on soil tests. 


Class I. Soils that have few limitations that restrict 
their use 
CAPABILITY UNIT IL-1 

This unit consists of level and nearly level, dark-col- 
ored and light-colored soils of the Terril, Nodaway, and 
Spillville series. These soils are well drained to some- 
what poorly drained. They are on flood plains and in 
narrow upland valleys. 

These soils have a thick surface layer. They are mod- 
erately permeable, are usually in good tilth, and have a 
high moisture-supplying capacity. The content of or- 
ganic matter is moderately high in the Terril and Spill- 
ville soils but. moderately low in the Nodaway soil. The 
reaction is neutral to medium acid. 

Although these soils are well suited to row crops, about 
half of the Nodaway soil, half of the Spillville soil, and 
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one-fourth of the Terril soil are in permanent pasture. 
These soils produce above average yields of corn if a 
meadow crop or a green-manure crop is grown occasion- 
ally and they are otherwise well managed. They are 
also well suited to small grain and to alfalfa, red clover, 
bromegrass, and other hay and pasture plants. 

These soils are flooded occasionally during spring run- 
off and after especially heavy rains, but crops and fences 
are seldom damaged appreciably. The Spillville soils 
are wet during cool, damp seasons, and cultivation often 
has to be delayed. 

Surface erosion is not a problem. The main stream 
channels and waterways, especially in the Nodaway soil, 
are subject to gullying unless kept in grass. 

Phosphate and potash are needed for all crops. Nitro- 
gen is needed for corn, unless the corn follows a legume. 
The Nodaway soil is lower in nitrogen than the other soils 
in this group. 


CAPABILITY UNIT I-2 


This unit consists of level to gently sloping soils of the 
Atkinson, Franklin, Hayfield, Klinger, Lawler, Musca- 
tine, Oran, Ostrander, Readlyn, Sattre, and Waukegan 
series. These soils are dark colored and moderately dark 
colored and are well drained and somewhat poorly 
drained. They occur on uplands and benches. 

These soils are deep. They have moderate to mod- 
erately slow permeability, are usually in good tilth, and 
have a high moisture-supplying capacity. The content 
of organic matter is moderately high in the Lawler and 
Muscatine soils, medium in the Atkinson, Klinger, Os- 
trander, Readlyn, and Waukegan soils, and moderately 
low in the Sattre, Franklin, Hayfield, and Oran soils. 
ae reaction ranges from slightly acid to very strongly 
acid. 

These soils are used mostly for row crops, to which 
they are well suited. They produce above average yields 
of corn if a meadow crop or a green-manure crop is 
planted 1 year in 5 and they are otherwise well managed. 
They are also well suited to small grain and to alfalfa, 
red clover, bromegrass, and other hay and pasture plants. 

The Atkinson, Sattre, Ostrander, and Waukegan soils 
are well drained. The other soils of this capability unit 
are somewhat poorly drained but generally are farmed 
without tile drainage, even though tile drains work well 
if properly installed and many of these somewhat poorly 
drained soils can be worked earlier in spring if tiled. 

The Hayfield and Lawler soils are flooded occasionally 
for short periods, especially the areas along the Wapsi- 
pinicon River and Plum Creek. Damage to crops and 
fences is usually slight. 

Erosion is not generally a problem. Nevertheless, 
under intensive row cropping, it is advisable to contour 
the longer slopes. 

Phosphate and potash are needed for all crops. Less 
potash is needed on Franklin, Klinger, Muscatine, and 
Waukegan silt loams than on the other soils. Nitrogen 
is needed for corn, unless the corn follows a legume. 


Class II, Soils that have moderate limitations that 
reduce the choice of plants or require moderate con- 
servation practices 

Surcrass Ile. Soms Tuoar Are Susyecr to Moperare 
Erosion rr Tuey Are Nor Prorecrep 


CAPABILITY UNIT Ile-1 

This capability unit consists of gently sloping, dark- 
colored and light-colored soils of the Aredale, Atkinson, 
Bassett, Coggon, Cresco, Dinsdale, Fayette, Kenyon, 
Oran, Ostrander, Port Byron, Readlyn, Sattre, Seaton, 
Terril, and Waukegan series. These soils are somewhat 
poorly drained and well drained. They are on benches 
and on uplands and have long, uniform slopes. 

These soils are deep. They have moderate or mod- 
erately slow permeability and a high moisture-supplying 
capacity. Tilth usually is good. The content of organic 
matter is low in the Coggon, Fayette, and Seaton soils, 
moderately low in the Bassett, Sattre, and Oran soils, 
moderately high in the Terril soils, and medium in the 
rest. The reaction ranges from slightly acid to very 
strongly acid. 

The soils tn this unit are well suited to row crops, to 
small grain, and to alfalfa, red clover, bromegrass, and 
other hay and pasture plants. 

Erosion is a slight hazard and generally can be con- 
trolled by growing a grass-lezume meadow crop about 
one-fourth of the time. If the soils of this unit are con- 
toured, erosion can be controlled on all but the Atkinson 
soils by growing a grass-lezume meadow crop 1 year in 
5. Atkinson soils need a meadow crop 2 years in 5 
whether contoured er not. A green-manure crop every 
fourth year could be substituted for the meadow crop 
on Terril, Port Byron, and Seaton soils. Drainageways 
that tend to gully should be sloped and kept in perma- 
nent pasture. 

If these soils are terraced, they can be row cropped 
for 4 years or more, and only an occasional meadow crop 
or green-manure crop is needed to control erosion. To 
prevent gullying, grassed outlets are best constructed 
at. least a year before the terraces. On most of these 
soils, terraces ought to be graded, but they can be level 
on the Port Byron and Seaton soils. Cuts and fills 
in the Atkinson soils must be kept shallow to avoid 
exposing underlying limestone in terrace channels. In 
plowing, turning the furrow uphill also helps to control 
erosion. Deterioration of soil structure can be halted 
by growing grass-legume crops. 

The Bassett, Coggon, Kenyon, Oran, and Readlyn 
soils dry out more slowly after rains than the other soils. 
The Oran and Readlyn soils are usually farmed without 
tile drainage, but crops are benefited and earlier tillage 
is possible if tile is installed. It may be advisable to 
tile the Oran and Readlyn soils before terracing. The 
Bassett, Coggon, and Kenyon soils may also be improved 
by tile drainage if they are terraced. 

Phosphate and potash are needed for all crops. Nitro- 
gen is needed for corn, unless the corn follows a legume. 
Less potash is needed on the Dinsdale, Terril, Port 
Byron, Fayette, and Seaton soils than on the others. 


CAPABILITY UNIT Ie2 
This unit. consists of gently sloping, dark colored and 
moderately dark colored soils of the Rockton, Waukegan, 
and Winneshiek series and a complex of the Dickinson 
and Ostrander series. These soils are well drained and 
somewhat excessively drained. They are on uplands and 
benches. 
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Except for the Dickinson and Ostrander soils, these 
soils are moderately deep to limestone, sand, or gravel. 
They are moderately permeable in the loam and very 
rapidly permeable in the sand and gravel. The Dickin- 
son and Ostrander soils are deep and have moderate to 
rapid permeability. All of these soils have a moderate 
moisture-supplying capacity and are usually in good 
tilth. The content of organic matter is medium in the 
Rockton, Ostrander, and Waukegan soils and moderately 
low in the Winneshiek and Dickinson soils. Reaction 
ranges from slightly acid to strongly acid. 

These soils are suitable for row crops, for small grain, 
and for alfalfa, red clover, bromegrass, and other hay 
and pasture crops. In general, they are only moderately 
productive because of a limited root zone and slight 
droughtiness. 

Erosion is a slight hazard. If no erosion controls are 
applied, the Rockton and Winneshiek soils can be row 
cropped 1 year in 4, and the Dickinson, Ostrander, and 
Waukegan soils 2 years in 5. If contoured, the Rockton 
and Winneshiek soils can be row cropped 2 years in 4, 
and the Dickinson, Ostrander, and Waukegan soils 3 
years in 5. If terraced, the Rockton and Winneshiek 
soils can be row cropped 3 years in 5, and the Dickin- 
son, Ostrander, and Waukegan soils can be row cropped 
4 years in 5. 

Drainageways that tend to gully should be reshaped 
and seeded to permanent vegetation. To prevent gully- 
ing, grassed outlets are best constructed at least a year 
before the terraces. Terraces should be on a gradient. 
Cuts and fills must be kept shallow in the Rockton and 
Winneshiek soils to avoid exposing bedrock in terrace 
channels. Turning furrows uphill helps to control 
erosion. 

Phosphate and potash are needed for all crops. Nitro- 
gen is needed for corn, unless the corn follows a legume. 

Artificial drainage is not needed. 


Suncrass Tis. Sous Tar Are Moprrarery Limirep 
By Low Motsrurs-suppryIne CaPAaciry 
CAPABILITY UNIT TIs-1 

In this unit are level and nearly level, dark colored 
and moderately dark colored loamy soils of the Lawler, 
Sattre, Hayfield, and Waukegan series and a complex of 
the Dickinson-Ostrander series. These are well-drained 
to somewhat poorly drained soils on benches. 

These soils are moderately deep to sand or gravel. 
They are moderately permeable in the loam and very 
rapidly permeable in the sand and gravel. Tilth usually 
is good, and the moisture-supplymg capacity is mod- 
erate. Tho content of organic matter is moderately low 
in the Sattre and Hayfield soils, medium in the Wauke- 
gan soils, and moderately high in the Lawler soils. The 
reaction ranges from slightly acid to very strongly acid. 

These soils can be row cropped intensively. They 
produce above average yields of corn if a meadow crop 
or green-manure crop is grown occasionally and they are 
otherwise well managed. They also produce good yields 
of small grain and of alfalfa, red clover, bromegrass, 
and other hay and pasture crops. Yields of all crops 
vary somewhat, because of the limited root zone and 
slight droughtiness. 
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The Hayfield and Lawler soils, especially the areas 
along the Wapsipinicon River and Plum Creek, are 
flooded occasionally for short periods, but damage to 
crops and fences is usually slight. These soils are also 
slightly wet in some seasons. Tiling is usually not 
needed, because the wetness and flooding commonly occur 
either before or after the growing season. 

Phosphate and potash are needed for all crops. Nitro- 
gen 1s needed for corn, unless the corn follows a legume. 


Supciass IIw. Sous Tear Ars Moperatery Limrrep 
By Werness tr Torey Arr Nor Prorecrep 


CAPABILITY UNIT IIw-1 


This unit consists of level and gently sloping, dark- 
colored soils of the Clyde, Floyd, Harpster, Marshan, 
Masfield, Sable, and Tripoli series. These soils are 
somewhat poorly drained or poorly drained. They are 
on uplands and benches. 

Most of these soils are deep, have moderately slow 
permeability, and are high in content of organic matter. 
One of the Marshan soils is only moderately deep. 
Clyde and Floyd soils are moderately permeable. The 
Clyde soil is very high in content of organic matter, and 
Floyd soils are moderately high. Clyde, Floyd, Sable, 
Marshan, and Maxfield soils are neutral to slightly acid; 
Tripoli soils are neutral to mildly alkaline; and Harpster 
soils are moderately alkaline. 

Most of these soils can be row cropped intensively if 
adequately drained. Much of the Clyde soil is in perma- 
nent pasture but, if drained, it would be well suited to 
row crops. All of the soils in this unit produce above 
average yields of corn if they are fertilized and tile 
drained and if a meadow crop or green-manure crop is 
grown occasionally, They also are well suited to small 
grain and to alfalfa, red clover, bromegrass, and other 
hay and pasture plants. 

All of these soils except the Floyd soil are poorly 
drained and need artificial drainage, generally by tile. 
The Floyd soil, which is somewhat poorly drained, is 
commonly farmed without tile drainage, although crops 
are benetited by it. Caution is needed in tiling the 
moderately deep Marshan clay loam because it is under- 
lain by sand or gravel at a depth of only 24 to 36 inches, 
Boulders may interfere with the tiling of Clyde soils. 

Marshan soils, especially the areas along the Wapsi- 
pinicon River and Plum Creek, are flooded occasionally 
for short periods, Damage to crops and fences usually 
is slight. 

Erosion generally is not a problem, but contouring the 
longer slopes is advisable if row crops are grown inten- 
sively. 

Phosphate and potash are needed for all crops. Nitro- 
gen is needed for corn, unless the corn follows a legume. 


CAPABILITY UNIT IIw-2 

In this unit is a nearly level and gently sloping, mod- 
erately dark colored soil of the Riceville series. This 
soil has a firm subsoil and is somewhat poorly drained. 
Tt is on uplands. 

This soil is deep, is slowly permeable, and has a high 
moisture-supplying capacity. Tilth usually is good. 
The content of organic matter is moderately low. The 
reaction is strongly acid or very strongly acid. 
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This soil is moderately productive and is well suited 
to row crops, to small grain, and to alfalfa, red clover, 
bromegrass, and other hay and pasture crops. It is gen- 
erally farmed without artificial drainage, although it is 
slightly wet. Because of the slowly permeable subsoil, 
some areas are seepy, especially during wet seasons. Tile 
drainage is satisfactory. The spacing of the tile needs 
to be closer than im soils that are more permeable. 

Erosion is a slight hazard. It can be controlled by 
growing a grass-leeume meadow crop 1 year in 4. If 
the soil is contoured and tile drained, a meadow crop 
is needed only 1 year in 5. A meadow crop also helps 
to maintain good tilth and improves drainage. 

Phosphate and potash are needed for all crops. Nitro- 
gen is needed for corn, unless the corn follows a legume. 
Lime is needed also, especially for alfalfa. 


CAPABILITY UNIT IlIw-3 


This unit consists of level and nearly level soils of the 
Colo, Spillville, and Terril series. These soils are on 
flood plains and in narrow upland valleys. They are 
dark colored and are moderately well drained to poorly 
drained. 

These soils have a thick surface layer. Permeability 
is moderately slow in the Colo soils and moderate in the 
Terril and Spillville soils. The moisture-supplying 
capacity is high. Although tilth usually is good, an 
occasional meadow crop is needed to maintain the gran- 
wlar structure and good tilth of the Colo soils. The 
content of organic matter is high in the Colo soils and 
moderately high in the Terril and Spillville soils. The 
reaction is neutral to medium acid. 

Occasional floods occur during spring runoff or after 
heavy rains, but crops and fences are seldom damaged. 
In some areas it may be practical to construct small 
dikes to protect these soils from overflow. The Colo 
soils are poorly drained, but they are cultivated to a 
large extent without artificial drainage. Crops are bene- 
fited, however, and fields can be tilled earlier in spring 
if tile is installed. Adequate outlets may be difficult to 
obtain in some areas. 

Although these soils are well suited to row crops, 
about half the acreage is in permanent pasture. Yields 
are above average if an occasional meadow crop or green- 
manure crop is grown and the soils are otherwise well 
managed. Other suitable crops are small grain and 
alfalfa, red clover, bromegrass, and other hay and pasture 
plants. 

Phosphate and potash are needed for all crops. Nitro- 
gen is needed for corn, unless the corn follows a legume. 

Erosion generally is not a problem. Waterways in the 
Colo and Terril soils tend to gully unless they are kept 
im grass. 


Class HI. Soils that have severe limitations that 
reduce the choice of plants, require special conserva- 
tion practices, or both 

Susciass [IIe Soms Tuatr Are Sussecr To SEVERE 
Eroston 1F Tury Are Cunrivatep anp Nor Prorecrep 


CAPABILITY UNIT IIIe-1 


This unit consists of moderately sloping soils of the 
Aredale, Atkinson, Bassett, Coggon, Dinsdale, Fayette, 
Kenyon, Cresco, Ostrander, Port Byron, and Seaton 
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series. These soils are dark colored to light colored and 
are well drained and moderately well drained. They 
occur on uniform, fairly long upland slopes. 

The soils in this unit are deep and have moderate or 
moderately slow permeability. They have a high mois- 
ture-supplying capacity and are usually in good tilth. 
The content of organic matter is low in the Coggon soil 
and in the moderately eroded soils; it is moderately low 
in the uneroded Bassett soils and medium in the others. 
ae reaction ranges from slightly acid to very strongly 
acid. 

These soils are well suited to row crops, to small grain, 
and to alfalfa, red clover, bromegrass, and other hay and 
pasture plants. They produce above average yields of 
corn if they are well managed. The Bassett, Coggon, 
and Kenyon soils dry out more slowly after rains than 
the other soils. 

Erosion is a moderate hazard, but it can be controlled 
by growing a grass-legzume meadow crop 1 year in 3. If 
the soils are contoured, a meadow crop is needed only 1 
year in 4, except for the Atkinson soils, which need a 
meadow crop 2 years in 5. Drainageways that tend to 
gully should be reshaped and seeded to permanent vege- 
tation. 

Erosion can be controlled on terraced soils by growing 
a meadow crop 1 year in 5. Terraces on most. of these 
soils should be graded, but they can be level on the Port 
Byron and Seaton soils. To prevent gullying, grassed 
outlets are best constructed at least a year before the 
terraces. Cuts and fills in the Atkinson soils should be 
held to a minimum depth so that the bedrock is not 
exposed in terrace channels. 

Phosphate and potash are needed for all crops. Nitro- 
gen is needed for corn, unless corn follows a legume. 


CAPABILITY UNIT IIIe-2 


This unit consists of strongly sloping, moderately and 
severely eroded soils of the Port Byron and Seaton 
series. These are light-colored and moderately dark 
colored, well-drained soils on uplands. The convex 
slopes are long, and many of them are irregular. 

These soils are deep and moderately permeable. Ex- 
cept for the severely eroded Seaton soil, they have good 
tilth and a high moisture-supplying capacity. The 
severely eroded soils, however, are easily tilled. The 
content of organic matter is low in the Port Byron soils 
and very low in the Seaton soils. The reaction is slightly 
acid to strongly acid. 

These soils are well suited to small grain and to 
alfalfa, red clover, bromegrass, and other hay and pas- 
ture plants. They are well suited to row crops if erosion 
is controlled. 

Erosion is a severe hazard, and if no erosion control 
practices are applied, these soils should be kept in perma- 
nent pasture or hay. If the soils are contoured, a 
meadow crop is needed 2 years in 4. If they are strip- 
cropped, a meadow crop is needed 2 years in 5, or 3 years 
in 5 if the soils are severely eroded. On terraced soils, 
a meadow crop is needed 2 years in 5. The terraces can 
be level. 

Phosphate and some potash are needed for all crops. 
Nitrogen is needed for corn, especially if the corn does 
not follow a legume. 
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CAPABILITY UNIT IfIe-3 


This unit consists of moderately sloping, dark colored 
and moderately dark colored loamy soils of the Rockton, 
Waukegan, and Winneshiek series and a complex of the 
Dickinson and Ostrander series. These soils are well 
drained and somewhat excessively drained. They are 
on uplands and benches. 

Most of these soils are moderately deep to limestone, 
sand, or gravel. The moderately deep soils are moder- 
ately permeable in the loam and very rapidly permeable 
in the sand and gravel. The soils of the Dickinson-Os- 
trander complex, however, are deep and have moderate 
to moderately rapid permeability. All of these soils have 
a moderate moisture-supplying capacity and usually 
have good tilth. The content of organic matter is medi- 
um in the Rockton, Ostrander, and Waukegan soils and 
moderately low in the Winneshiek and Dickinson soils. 
The reaction is slightly acid. 

These soils can be used for row crops, for small grain, 
and for alfalfa, red clover, bromegrass, and other hay 
and pasture crops. In general, they are only moderately 
productive because of a limited root zone and slight 
droughtiness. 

Erosion is a moderate hazard, and on many farms these 
soils are left in permanent pasture or hay. If no erosion 
controls are applied, the Dickinson, Ostrander, and Wau- 
kegan sotls can be row cropped 1 year in 4, but the Rock- 
ton and Winneshiek soils ought to be left in grass-legume 
meadow most of the time. If contoured, the Dickinson- 
Ostrander complex and the Waukegan soils can be row 
cropped 2 years in 5, and the Rockton and Winneshiek 
soils 1 year in 4. If terraced or stripcropped, the Dick- 
inson-Ostrander complex and the Waukegan soils can be 
row cropped 8 years in 5, and the Rockton and Winne- 
shiek soils 2 years in 5. There may be some gullying in 
drainageways. If this occurs, the drainageways should 
be reshaped and seeded to grass. 

Terraces should be built on a gradient. To prevent 
gullying, grassed outlets are best constructed at least a 
year before the terraces. Only shallow cuts and fills are 
possible on the shallow Rockton and Winneshiek soils. 

Phosphate and potash are needed for all crops. Nitro- 
gen is needed for corn, unless the corn follows a legume. 


Susciass IIIs. Soms Tuat Are Srverecy Limrrep Br 
Low Motsturr-supriying Capacrry 


CAPABILITY UNIT IIIs-1 


This unit consists of level or nearly level, dark-colored 
and light-colored soils of the Dickinson and Lamont se- 
ries. These soils are excessively drained or somewhat ex- 
cessively drained. They are on benches. 

The soils of this unit have moderately rapid permea- 
bility. They are generally in good tilth. The moisture- 
supplying capacity is low. The content of organic mat- 
ter is moderately low in the Dickinson soils and very low 
in the Lamont soil. The reaction ranges from slightly 
acid to strongly acid. 

These soils are row cropped intensively. They are 
suited to small grain and to alfalfa, red clover, brome- 
grass, and other hay and pasture crops. The yields vary 
because of the droughtiness. 

Wind erosion is a common hazard in areas that are 
cropped intensively. Residue should be left on the sur- 


face. Local conditions determine whether these soils 
should be cropped intensively or left in long-term hay or 
pasture. 

Phosphate and potash are needed for all crops. Nitro- 
gen is needed for corn, especially for corn that does not 
follow a legume. Because of the droughtiness, however, 
heavy applications of fertilizer can not be utilized. 


CAPABILITY UNIT IIIs-2 


This unit consists of gently sloping and moderately 
sloping soils of the Dickinson and Lamont series. These 
soils are dark-colored and light-colored and are exces- 
sively drained or somewhat excessively drained. They 
are on uplands and benches, 

These soils have moderately rapid permeability and a 
low moisture-supplying capacity. They are usually in 
good tilth. The content of organic matter is moderately 
low in the Dickinson soils and very low in the Lamont 
soils. The reaction ranges from slightly acid to strongly 
acid. 

Row crops, small grain, and alfalfa and other hay or 
pasture plants can be grown on these soils, but yields vary 
because of droughtiness. Local needs determine whether 
these soils should be cropped intensively or left in long- 
term hay or pasture. 

Wind erosion is a slight hazard if these soils are in row 
crops. To control wind erosion, as much residue as pos- 
sible should be left on the surface. Water erosion is a 
slight or moderate hazard. It can be controlled by grow- 
ing a grass-legume meadow crop 1 year in 4 on slopes of 
2 to 5 percent and 2 years in 4 on slopes of 5 to 9 percent. 
On contoured soils, a meadow crop 1 year in 5 controls 
erosion on slopes of 2 to 5 percent and 1 year in 4 on 
slopes of 5 to 9 percent. If the soils are terraced or strip- 
cropped, they can be row cropped intensively, but a mead- 
ow crop is needed 1 year in 5 on the steeper slopes. The 
terraces should be graded. If loose sand is present, ter- 
races are difficult to maintain but generally work satis- 
factorily. 

Phosphate and potash are needed for all crops. Nitro- 
gen is needed for corn, especially for corn that does not 
follow a legume. Because of the droughtiness, heavy ap- 
plications of fertilizer are not utilized. Crops grown on 
these soils respond to barnyard manure. 


Susciass IIIw. Soms Tuar Ars Seversty Lamrren By 
Wertness 


CAPABILITY UNIT IlIw-1 


This unit consists of a dark-colored, very poorly 
drained soil of the Marshan series. This soil is in depres- 
sions on benches. It has moderately slow permeability. 
The content of organic matter is high, and the reaction 
is generally neutral. 

Very little of this soil is cropped because water is 
ponded on the surface part of the year. If properly 
drained, this soil is moderately to highly productive and 
can be row cropped intensively. However, getting an 
adequate drainage outlet is generally very difficult. 
Pumping stations will work in some areas. 

Along the Wapsipinicon River the water table is usual- 
ly high. These areas may be better suited to permanent 
pasture or to wildlife than to crops. During spring run- 
off and after heavy rains, these areas are flooded and 
crops may be drowned. 
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If this soil is cultivated, phosphate and potash are 
needed for all crops. Nitrogen is needed for corn, unless 
the corn follows a legume. 


CAPABILITY UNIT IIIw-2 

This unit consists of level to very gently sloping, dark- 
colored, poorly drained soils of the Blockton and Rolfe 
series. These soils are on uplands and benches. A few 
areas are in depressions. 

The subsoil is fine textured. Permeability is slow in 
the Rolfe soils and very slow in the Blockton. The con- 
tent of organic matter is moderately high in the Rolfe 
soil and medium in the Blockton. The reaction ranges 
from slightly acid to strongly acid. 

These soils are generally used for cultivated crops. 
Yields above average can be obtained, but yields may be 
reduced and occasionally a crop may be lost because of 
inadequate drainage. Many areas of the Rolfe soil can 
be fairly well drained with tile, but tile is not recom- 
mended for the Blockton soil because of the very slowly 
permeable subsoil. Some areas may need surface drain- 
age, although most of the Blockton soil has a slight slope. 
Diversion terraces on slopes above the Blockton soil 
would reduce wetness in some places. 

These soils are suitable for row crops and for hay and 
pasture. Erosion is a slight hazard on a few areas of 
the Blockton soil. These areas need the protection of a 
grass-legume crop 1 year or more in 5, depending on the 
slope. Alfalfa and red clover may drown out on the 
Rolfe soil and in the depressional areas of the Blockton 
soil. 

Phosphate and potash are needed for all crops, and nit- 
rogen is needed for corn that does not follow a legume. 


CAPABILITY UNIT IIIw-3 


This unit consists of level to gently sloping, deep and 
moderately deep peaty muck. Peaty muck is a dark- 
colored, very poorly drained organic soil. Some of it is 
in seepage areas. 

Permeability is moderately rapid, but runoff is very 
slow and the substratum is more slowly permeable than 
the overlying peaty muck. A perched water table keeps 
the peaty muck saturated most of the year. The mois- 
ture-supplying capacity is very high. The reaction gen- 
erally is slightly acid or neutral. 

This soil is not suited to cultivation unless it is drained. 
If properly drained, it is suited to intensive row crop- 
ping and is moderately or highly productive. It has a 
somewhat low temperature in the subsoil and warms up 
slowly in spring. It can be tile drained, but the system 
may be hard to maintain because of the unstable organic 
material. If possible, the tile should be placed on or in 
the substratum, which generally is a mineral soil of finer 
texture than the organic material. Even though properly 
installed, tile may not eliminate wetness in some places. 

If peaty muck is not drained, it should be left in per- 
manent pasture or as a wildlife habitat. Without drain- 
age it is boggy and is not very good for pasture. 

This soil is high in available nitrogen, but all crops 
grown on it need phosphate and potash. 
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Class IV. Soils that have very severe limitations that 
restrict the choice of plants, require very careful 
management, or both 


Susciass 1Ve. Soms Tuar Arp Supsecr tro Very SrE- 
vERE Erosion ir Tuny Ars Cuutivarep AND Not Pro- 
TECTED 

CAPABILITY UNIT IVe-1 


In this unit is a moderately steep, light-colored, well- 
drained soil of the Seaton series. This soil is on upland 
slopes, many of which are irregular, 

This is a deep, moderately permeable soil. It usually 
has good tilth, and it has a high moisture-supplying ca- 
pacity. Much of the organic matter has been removed by 
erosion. The reaction generally is strongly acid. 

Small grain and alfalfa, red clover, bromegrass, and 
other hay and pasture plants grow well on this soil. If 
erosion control practices are applied, a row crop can be 
grown occasionally. 

Erosion is a very severe hazard and, unless conservation 
practices are applied, this soil should be left in permanent 
pasture or hay. If the soil is terraced or striperopped, 
erosion can be controlled by a rotation of corn 1 year, oats 
1 year, and grass-lezume meadow 8 years. Terraces can 
be level. In renovating long-term hay or pasture, corn 
can be grown for 1 year if planted on the contour. 

Phosphate and some potash are needed for all crops. 
Nitrogen is needed for corn, and it improves grass pas- 
ture. 


CAPABILITY UNIT IVe-2 

In this unit is a moderately sloping and strongly slop- 
ing soil of the Lamont series. This soil is light colored 
and somewhat excessively drained. It is on uplands. 

The permeability is moderately rapid, the moisture- 
supplying capacity is low, and the content of organic mat- 
ter is very low. Tilth usually is good. Soil reaction 
ranges from slightly acid to strongly acid. 

Yields of some crops are limited by droughtiness and 
low fertility. This soil is probably better suited to per- 
manent hay or pasture than to row crops or small grain. 
It is seeded to alfalfa, bromegrass, and orchardgrass for 
pasture. Corn and oats are grown, but yields are below 
average. If this soil is contoured, erosion can be con- 
trolled by growing a grass-legume meadow crop 3 years 
in 5. If it is cultivated, wind erosion is a slight hazard, 
and blowing sand may damage young plants. Crop resi- 
due is best left on the surface if possible. 

Crops respond well to fertilizer, but because of 
droughtiness, heavy applications may not be utilized. 
The response to barnyard manure is good. 


CAPABILITY UNIT IVe-3 


This unit consists of a moderately sloping and strongly 
sloping, dark-colored, well-drained soil of the Rockton 
series. It is on uplands. 

This soil is moderately deep to limestone. It is mod- 
erately permeable and usually has good tilth. The mois- 
ture-supplying capacity is moderate, and the content of 
organic matter is medium. The reaction is usually 
slightly acid or medium acid. 

Because of the limited root zone and a severe erosion 
hazard, this soil is probably better suited to permanent 
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hay and pasture than to row crops. Row crops can be 
grown if erosion is controlled, but production is relatively 
low. 

Erosion is a severe hazard, and this soil should be left 
in permanent hay or pasture unless terraced or strip- 
cropped. Erosion can be controlled by terracing and 
growing a grass-legume meadow crop 8 years in 5. Ter- 
races should be built on a gradient. Cuts and fills ought 
to be held to a minimum depth so that the bedrock is not, 
exposed in terrace channels. Constructing grassed out- 
lets at least a year before constructing the terraces helps 
to prevent gullying. In the renovation of long-term hay 
or pasture stands, corn can be grown for 1 year if planted 
on the contour. 

Phosphate and potash are needed for all crops. Nitro- 
gen is needed for corn. 


Susciass TVs. Sorms Tuar Ars Severery Lrurren By 
Low MoisturE-SuPPLYING CAPACITY 


CAPABILITY UNIT IVs-1 


This unit consists of moderately sloping and strongly 
sloping, dark colored and moderately dark colored soils 
of the Sogn series. These soils are excessively drained 
and are shallow over limestone bedrock. They are on 
uplands, 

The surface layer of these soils generally is loam, but 
it ranges from loam to sandy loam. The organic-matter 
content and the reaction also vary. In many areas there 
are limestone outcrops. 

These soils are too droughty and shallow for row 
crops, and they are subject to severe erosion if cultivated 
and not protected. They are suitable for permanent hay 
and pasture, for woodland, or for wildlife habitats. AJ- 
though some areas are in row crops, yields are below 
average. Stands of hay and pasture produce better 
yields if renovated and fertilized. During the renova- 
tion, a row crop can be grown if the fields are strip- 
cropped. 

CAPABILITY UNIT IVs-2 

This unit consists of level to moderately sloping, light- 
colored and dark-colored soils of the Backbone, Burk- 
hardt, Chelsea, and Hagener series. These soils are ex- 
cessively drained. ‘They are on uplands and benches. 

These soils have moderately rapid to very rapid per- 
meability. Their moisture-supplying capacity is very 
low. The content of organic matter is low or very low. 
The reaction varies but, in general, is slightly acid to 
strongly acid. 

These soils are easily tilled. They warm up quickly 
in spring and can be worked soon after rain. Their suit- 
ability for some row crops is limited by droughtiness and 
low fertility. Alfalfa, bromegrass, and orchardgrass 
are common crops. Corn and oats are also grown, but 
yields are below average. Small areas that adjoin soils 
more suitable for row cropping are managed with those 
soils. All row crops on the more strongly sloping areas 
should be contoured or stripcropped. Establishing new 
seedings may be difficult because of the sandy texture. 

If cultivated, these soils are subject to wind erosion. 
Blowing sand may damage young plants. Leaving crop 
residue on the surface helps to control wind and water 
erosion, reduces damage from blowing sand, and con- 
serves moisture. 


Crops respond well to light applications of fertilizer. 
Because of droughtiness, heavy applications are not 
utilized. Barnyard manure is beneficial. 


Class V. Soils that are not likely to erode but have 
other limitations, impractical to remove, that limit 
their use largely to pasture, range, woodland, or wild- 
life food and cover 


Suzontass Vw. Soms Tuar Are Too Wer For Curriva- 
TION; Nerrier Dratrnace Nor Prorrecrion Is Frasiste 
CAPABILITY UNIT Vw-1 


This unit consists of level and nearly level, moderately 
dark colored to light-colored Alluvial land. This land 
type is excessively drained to poorly drained and is on 
bottom lands. 

Alluvial land varies in texture and has very rapid to 
moderately slow permeability During extensive floods, 
large amounts of medium-textured to coarse-textured 
sediments are deposited and new stream channels are 
formed. Most Alluvial land is cut up by oxbows and 
other stream channels. 

This land type includes some potentially good soils for 
crops, and a few small areas are cultivated. Floods may 
damage fences and deposit sediment on crops or pasture. 
Unless flooding is controlled, artificial drainage provided, 
and stream channels straightened, Alluvial land is sel- 
dom suitable for cultivation. It is better suited to pasture, 
wildlife habitats, recreation areas, or woodland. Improv- 
ing pasture generally is worthwhile. 


Class VI. Soils that have severe limitations that make 
them generally unsuitable for cultivation and limit 
their use largely to pasture or range, woodland, or 
wildlife food and cover 


Suncnass Vie. Soms Tuat Ars Srverety Lirrep, 
Curerty By Risk or Erosion, ir Prorecrtve Cover Is 
Not MarnraInep 


CAPABILITY UNIT Vie-L 


In this unit is a steep, light-colored, well-drained soil 
of the Seaton series. It is on uplands. 

This soil is deep and moderately permeable. It gener- 
ally has a high moisture-supplying capacity, but much 
moisture may be lost through rapid runoff. a 

Steep slopes and the hazard of severe erosion limit the 
use of this soil. It is not suitable for row crops but. is 
suitable for pasture, trees, or wildlife habitats. Alfalfa 
and bromegrass are the best pasture plants. The alfalfa 
should be a long-lived variety. In most places an alfal- 
fa-bromegrass mixture is most practical for reseeding 
pastures. Phosphate is needed in most areas. Preparing 
a seedbed is difficult on the steep slopes, and farm machin- 
ery should be operated carefully. 

Areas used for producing timber should not be grazed, 
and undesirable trees ought to be cut out. 


Suscrass VIs. Soms Toar Arn GeneraLtiuy UNSUITABLE 
For Cuntivarion anp Are Limrrep For Orumr Usns By 
Low Motsrurs-supptyinc Capacrry, By Sronxs, or 
OTHER FEATURES 
CAPABILITY UNIT VIs-1 
This unit consists of moderately sloping and strongly 
sloping, light-colored and dark-colored soils of the Back- 
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bone, Chelsea, and Hagener series. These soils are exces- 
sively drained. They are on uplands. 

These soils have a low moisture-supplying capacity, 
and they are low in content of organic matter. 

Strong slopes, droughtiness, and the hazard of erosion 
limit the use of these soils. They are not suitable for row 
crops and are better used for pasture, woodland, or wild- 
life habitats. A mixture of bromegrass and long-lived 
alfalfa makes a better pasture on these soils than blue- 
grass. Establishing new seedings may be difficult. because 
of the sandy texture. Leaving crop residue on the sur- 
face and adding strawy manure helps to control erosion, 
protects seedlings from blowing sand, and increases the 
moisture-supplying capacity. Controlled grazing helps 
to maintain good stands of pasture. 

These soils are low in available nitrogen, phosphorus, 
and potassium. 


Class VII. Soils that have very severe limitations that 
make them unsuitable for cultivation and restrict their 
use largely to grazing, woodland, or wildlife 


Sunciass VIIs. Soms Tuat Are Very Severeny Lim- 
rrep By Low Moisrurr-suppiyine Capacitry, STONES, oR 
Oruer Frarurrs 

CAPABILITY UNIT VIIs-1 

This unit consists of steep, dark colored and moderate- 
ly dark colored, excessively drained soils of the Sogn 
series. These soils are shallow over limestone bedrock. 
They are on uplands. 

The surface layer is dominantly loam, but the texture 
ranges from loam to sandy loam. Slopes are irregular, 
and in many places there are limestone outcrops. 

These soils are too shallow, too steep, and too droughty 
for row crops or small grain. They are better used for 
permanent pasture or trees, or as wildlife habitats and 
recreation areas. Using ordinary farm equipment to ren- 
ovate pasture is hazardous. Crawler-type tractors can 
be used on the steeper areas. Grazing ought to be con- 
trolled to maintain good growth. Woodland should not 
be grazed. 


Susciass VIIw. Soms TuHar Are Vury Sxeverety Lr- 
rrep By Exczss Warer 
CAPABILITY UNIT ViIw-1 

This unit consists of depressional or flat areas of 
Marsh, where water is impounded or a water table is at 
or near the surface. It is in and around ponds and inter- 
mittent ponds. 

Marsh is unsuited to row crops and small grain and is 
poorly suited to pasture. The natural vegetation con- 
sists of cattails, rushes, sedges, and other water-tolerant 
plants. Sweet Marsh, the largest acreage of Marsh in 
Bremer County, is an example of an area that has been 
developed for wildlife and recreation. 


Estimated Yields 


Table 2 lists estimated yields of the principal crops 
grown on each soil in the county. It also lists for each 
soil the management problems, suitable cropping systems 


SURVEY 


or other uses, and the conservation practices considered 
necessary for each use. 

The estimated yields are based on a high level of man- 
agement that includes the following practices: 


1. Controlling erosion. 

2, Planting corn at rates that will produce a final 
plant population consistent with available mois- 
ture. 

8. Applying fertilizer and lime in the kinds and 
amounts indicated by soil tests, so as to reach 
a level of fertilization equivalent to high rates 
suggested by the testing laboratory of Iowa State 
University. 

4, Using cropping systems suggested in the subsec- 

tion “Management of Soils by Capability Units” 

and in table 2. 

Draining wet soils by tile or surface drains. 

Using suitable varieties of crops. 

Controlling weeds, diseases, and insects. 

Controlling floods. 


DEUS 


In estimating the yields listed in table 2, it was as- 
sumed that the practices listed would have been followed 
for at least 10 years. The estimates are based on research 
data from experimental farms, on the experience of farm- 
ers, and on the opinions of soil scientists and agronomists 
who know the soils of the county. The research data 
were compiled before 1964. 

In table 2, the most intensive use of row crops con- 
sistent with good soil conservation is given in the column 
headed “Cropping systems and other soil uses.’ In 
choosing a cropping system for a farm or field, considera- 
tion must be given to the characteristics of the soils, their 
productivity, and the need for erosion control. Other 
factors to consider are the kind and size of farm, the 
amount of capital that can be invested, and the agricul- 
tural market. 


Woodland 


About 5 percent of Bremer County is woodland. Much 
of the woodland borders the Cedar, Shell Rock, and 
Wapsipinicon Rivers. In addition, several farms have 
small woodlots, and most farms have landscape and wind- 
break plantings of trees and shrubs. 

Most of the woodland has been grazed, overcut, or un- 
managed and is producing below its potential. In gen- 
eral, the steep woodland has been left untouched. Wood- 
land that adjoins pasture is little more than a source of 
shade for livestock or a habitat for game animals. 

The acreage of woodland in Bremer County has not 
changed significantly in recent years. Some of it, mostly 
along stream bottoms and on benches, has been converted 
to cropland. 

Several agencies in Iowa can assist woodland owners in 
improving their products and in marketing them. The 
Soil Conservation Service can help woodland owners in 
determining which soils are suitable for trees. State for- 
esters can assist in developing plans for managing stands 
of timber. 


[Dashes indicate the crop is not suited to the soil or is not grown on it under the practice specified] 
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Expected average yields per 
acre under a high levei of 


Map Capability | Management Management management ? 
symbol | Soil unit problems practices and other soil uses ! | : 
Corn  Soy- | Oats Hay 2 
beans! 
a = a = 
| Bu. Bu. Bu, Tons | AUD 4 
Ab | Alluvial land. -.-.---- Vw-1_---| Flooding. None... .-++-.-- -| Permanent pas- — |-----/-----/----- 1 75 
| ture, woodland, | i 
| or wildlife habi- 
tats. 
ArB Aredale loam, 2 to 5 IIe-1_.._] Slight erosion | None._---------- R-R-O-M______- 89; 31 67, 3.6 180 
percent slopes. hazard. Contouring- ------ R-R-R-O-M_--_- 89; 31 67 | 3.6 180 
| Terracing----_---- Intensive row 89 | 31 feosne|scu--| aiese 
| cropping. 
Arc Aredale loam, 5 to 9 | IITe-1__-_| Moderate | None___-.-.----- R-O-M___-----.- 84) 29 63 | 3.3 | 165 
percent slopes. erosion | Contouring. - ~~~. R-R-O-M__--__- 84} 29} 63] 33] 165 
hazard. Terracing---..---- R-R-R-O-M_____ 84, 29 | 63) 3.38 165 
AtA Atkinson loam, 0 to 2 I-2___-.- None. None.._--------- Intensive row 87 30 65) 3.5 175 
percent slopes. cropping or 
R-R-R-Ox. 
AtB Atkinson loam, 2 to 5 IIe-1___ _| Slight erosion | None__-.-------- R-R-O-M-M..__} 82 29 61) 3.3 165 
percent slopes. hazard. Contouring. _.--- R-R-R-O-M_--_- 82} 29] 61) 33 165 
Terracing.._.._.--| Intensive row ) S24 29 |---|. Pelee 
cropping. 
AtC Atkinson loam, 5 to 9 IIe-1_._.| Moderate None.._------- _.| R-O-M.. eae) ee 27 568) 38.1 155 
percent slopes. erosion Contouring- ------ R-R-O-M-M_.._) 77 7 58 | 3.1 155 
hazard, Terracing_-.-.-_-- R-R-R-O-M_.--- 77) 27) 58) 31 155 
BaB | Backbone loamy sand, IVs-2._..| Severe Notess.cces0canu R-O-M____------ 55 19} 41 | 2.2 110 
| 2 to 5 pereent slopes. droughti- Contouring- ~----- R-R-O-M___._--| 55 19) 41 | 2,2 110 
ness. Terracing__._--.-- R-R-Ox__.. - 55 19 41 | 2.2 110 
Bac | Backbone loamy sand, IVs-2._._| Severe NONE) 2 s2ess202 ' Hay or pasture____|----- [eee ete 1.8 90 
5 to 9 percent slopes. droughti- Contouring. --._-- -O-M-M___....| 45 16 34)1.8 90 
ness. Stripcropping- - --- R-R-O-M-M__..| 45) 16 | 34) 18 90 
BaD Backbone loamy sand, ViIs-1____}| Severe NODE: onc esease Hay, pasture, or = [----_|----- --.--| 4 70 
9 to 14 percent slopes. droughti- wildlife habi- 
ness. | tats. 
BeB Bassett loam, 2 to 5 | IIe-1__._] Slight erosion | None___---~---_-- R-R-O-M___-_-_- 83 | 29 62 | 3.3 165 
percent slopes. hazard. Contouring. _.____| R-R-R-O-M_-_-.- 83 | 291 62/3.3) 165 
| Terracing--.-.--. Intensive row 83 Pe ee hese cleeees 
; cropping. | 
BeC Bassett loam, 5 to 9 TIle-1___.]| Moderate None___---.----- R-O-M.___--..._.| 78 27 58 | 3.1) 155 
percent slopes. erosion Contouring-__-_-- R-R-O-M___-_- 7 27) 58/31 155 
hazard. Terracing..-__.__-- R-R-R-O-M____- 78 27 58 | 3.1 155 
BeC2 Bassett loam, 5 to 9 IIle-1_..| Moderate or NOnG 6 2 aoe e Sete R-O-M___.---.-. c 26 55) 29) 145 
percent slopes, mod- severe ero- Contouring. -.-.--| R-~R-O-M_.._._- 73 26 55 | 2.9 145 
erately eroded. sion hazard. | Terracing.____--- R-R-R-O-M_._ _- 73 26 55 | 2.9 145 
Bk Blockton silty clay IlIw-2___] Wetness. May need surface | R-R-R-O-M_---- 575 | °26 | 556 | 53.0 | 5150 
loam, dark gray sub- i drainage. 
soil variant, 
BuA Burkhardt sandy loam, | IVs-2_.-_| Severe Mulch tillage___ -- Intensive row 45 VG? |e cee et el] se 
0 to 2 percent slopes. | droughti- cropping, 
| ness. 
BuG Burkhardt sandy loam, | IVs-2_--.| Severe Notiés. 52 22hhe0< Hay or pasture____|~----|-----|----- 14 70 
2 to 9 percent slopes. droughti- Contouring. _._..-}| R-O-M-~M_-_---_- | 85 12); 26/14 70 
ness, Striperopping _ _- -_ R-R-O-M-M___.| 35 12} 26/14 70 


See footnotes at end of table. 
238-951—67T-—_4 
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Taste 2.—Management and estimated yields—Continued 


Expected average yields per 
acre under a high level of 
Map Capability | Management Management Cropping systems management ? 
symbol Soil unit problems practices and other soil uses ! | . 
Corn | Soy- | Oats Hay # 
| beans 
Bu. Bu. Bu. | Tons | AUD! 

ChB Chelsea sand, 0 to 5 TVs-2___.| Severe None soles et R-O-M.______---- 45 16 34/18 90 

percent slopes. droughti- Contouring. —----- R-R-O-M M__.-| 45 16 34/18 90 
ness, Striperopping- ~--- R-R-R-O-M____- 45 16 34) 1.8 90 

ChC Chelsea sand, 5 to 9 IVs-2_.__| Severe None... s4seene Hay or pasture_.__|-----|-----|----- 14 70 

percent slopes. droughti- Contouring - ------ —O-M-M__-____- 35 12; 26) 14 70 
ness. Striperopping- ---- R-R-O-M-M____} 35 | 12; 16/14 70 

ChE Chelsea sand, 9 to 18 VIs-1____| Severe None__.--------- Hay or pasture, = |-----|-----]----- 1.2 60 
percent slopes, droughti- woodland, or 

ness. wildlife habi- 
tats, 

Ck Clyde clay loam_______. TIlw-1..__) Wetness. Tile drainage______| Intensive row 78 | 27 58 | 3.1 155 

cropping or 
R-R-R-O-M. 

CmB Coggon loam, 2 to 5 IIe-1____| Slight erosion | None__.--------- R-R-O-M_______ 78 27 58 | 3.1 155 

percent slopes. hazard. Contouring ______- R-R-~-R-O-M___._ 78 | 27) 58) 3.1 155 
Terracing____-_-_. Intensive row 78)| 27 \esos2) secechee ns 
cropping. 

CmC Coggon loam, 5 to 9 TIIe-1.._.| Moderate INGO: eacueclsccas R-O-M____o___. 73 | 26 55 | 2.9 145 
percent slopes. erosion Contouring. _____- R-R-O-M______ 7 26) 55) 2.9 145 

hazard. Terracing_______- R-R-—R-O-M__. 7 26 | 55) 29 145 

Cn Colo silty clay loam____- IIw-3_...| Wetness; Drainage and Intensive row 85 | 30) 64] 34 170 
some flood- overflow pro- cropping or | 
ing. tection. R-R-R-Ox. I 
i 

CoB Colo-Terril complex, IIw-8__.-| Wetness; Tile drainage_-__ __ Intensive row 86 30 64 | 3.4 170 
0 to 5 percent slopes. gullying. cropping or | 

R-R-R-Ox. | 

CrB Cresco loam, 2 to 5 Ile-1__..| Slight ero- None._---_-.._-- R~R-O-M______- 85 | 30; 64] 3.4] 170 

percent slopes. sion Contouring- ~~~ -_- R-R-R-O-M_____ 85] 380] 64] 3.4} 170 
hazard. Terracing. ._.._-- Intensive row 85:|| 80) |awesclbeess rows 
cropping. 

crc Cresco loam, 5 to 9 IIIe-1____| Moderate None... ons nce uu R-O-M_____. 80 28 60 | 3.2 160 
percent slopes. erosion Contouring.._____ R-R-O-M_____..| 80 28 60 | 3.2 160 

hazard. Terracing.______- R-R-R-O-M____- 80} 28; 60) 32 160 

DcB Dickinson sandy loam, IIIs—2_...| Droughtiness. | None_-...-._-.-- R-R-O-M._______ 68 24 48 | 2.7 135 

2 to 5 percent slopes. Contouring_—_____ R-R-R-O-M____- 68 | 24 | 48) 2.7 135 
Terracing or strip- | Intensive row 68 | 24 |-----|-----|----- 
cropping. cropping. 

DcC Dickinson sandy loam, IIIs—2__..| Droughtiness. | None. _.-._--___- R-O-M-M_______ 60 21 45 | 2.4 120 
5 to 9 percent slopes. Contouring_.-_._- R-R-O-M___._-.; 60) 21 45 | 2.4 120 

| Terracing or strip- | R-R-~R-O-M____- 60 | 21 45 | 2.4; 120 
cropping. 

DdA Dickinson sandy loam, | TITs-1__.. Droughtiness. | Mulch tillage____-| Intensive row 70 | 24) 562) 2.8] 140 
benches, 0 to 2 per- cropping or 
cent slopes. R-R-R-Ox. 

DdB Dickinson sandy loam, IfIs—2___-| Droughtiness. | None__._--.--_-- R-R-O-M____ _._ 65 23 49 | 2.6 130 
benches, 2 to 5 per- Contouring______- R-R-R-O-M____- 65 | 23} 49 | 2.6 1380 
cent slopes. Terracing or strip- | Intensive row 65.) 23: lescecleecse|oncee 

cropping. cropping. 

DeA Dickinson sandy loam, IIIs-1_.__| Droughtiness. Mulch tillage_____- Intensive row 66 | 23 50 | 2.6 130 
gravelly substratum cropping or 
0 to 2 percent slopes. R-—R-R-Ox. 


See footnotes at end of table. 
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Expected average yields per 


acre under a high level of 


Map Capability; Management Management Cropping systems management ? 
symbol Soil unit problems practices and other soil uses 1 
Corn | Soy- | Oats Hay ? 
beans 
| Bu. Bu. Bu. | Tons | AUD+ 
DgB Dickinson sandy loam, IIIs-2__._| Droughtiness. | None___--------- R-R-O-M_-__.--- 60} 21) 45) 2.4} 120 
gravelly substratum, Contouring - __-_--- R-R-R-O-M_____ 60 21 45 | 2.4 120 
2 to 5 percent slopes. 
DoA Dickinson-Ostrander TIs-1_._._| Slight NOHO. co cee nnu Intensive row 85 30 64 | 34 170 
complex, 0 to 2 per- droughti- cropping or 
cent slopes. ness. R-R-R--Ox. 
DoB Diekinson-Ostrander | IIe-2___.| Slight ero- None__- ------.-- R-R-O-M-M___-| 80 28 60 | 3.2 160 
complex, 2 to 5 per- sion haz- Contouring_—__--~- R-R-R-O-M_-_--| 80 28 60 | 3.2 160 
cent slopes. ard and Terracing-_--.---] Intensive row 80 28 60 | 3.2 160 
droughti- cropping or 
ness. R-R-R-Ox. 
DoC Dickinson-Ostrander | [ile-8_.__| Moderate | None_..---------- R-O-M~M_.__-_- 72) 25 5452.9; 145 
complex, 5 to 9 per- erosion Contouring___---. R-R-O-M-M_..--- 72) 25 54 | 2.9 145 
cent slopes. hazard. Terracing.. -...---| R-R-R-O-M_-_--- 72) 25 | 54/29 145 
DsB Dinsdale silty clay Ile-1__._) Slight None. sate scence. R-R-O-M_______- 94 33 70 3.8 190 
loam, 2 to 5 percent erosion Contouring------- R-R-R-O-M_---- 94) 33) 70) 3.8); 190 
slopes. hazard. Terracing.-.-----. Intensive row 94 De latencies ease eae 
cropping. 
DsC Dinsdale silty clay IIIe-1____. Moderate Notie:sesesseseee R-O-M_-.-.----- 87 30) 65) 3.5 175 
loam, 5 to 9 percent erosion Contouring--—_-~-~- 87 30 65 | 3.5 175 
slopes. hazard. Terracing..-..-... 87 30 65 | 3.5 175 
FaB Fayette silt loam, 2 to 5 | ITe-l__- | Slight None. ------ ----- 92) 382; 69)38) 190 
percent slopes. erosion Contouring..------ 92 32 69 | 3.8 190 
hazard. Terracing__.------ Intensive row 92 Oe ioe arse ek ees! 
cropping. 
FaC2 Fayette silt loam, 5 to TIIe-1____| Moderate or None... --------- R-O-M_-..------| 85 30 64 | 34 170 
9 percent slopes, severe Contouring------- R-R-O-M_.-__---- 85 380 64 | 3.4 170 
moderately eroded. erosion Terracing..-------) R-R-R--O-M____- 85 30 64/34); 170 
hazard. | 
FoB Floyd loam, 1 to 4 Iw-1.___| Wetness. Tile drainage; _ Intensive row 86 30 64 3.4 170 
percent slopes. contouring | cropping or 
stecp slopes. R-R-R-O-M. 
Fr Franklin silt loam__-_---- Te2ecsice Slight wetness. Possibly tile Intensive row 96 | 34 72 | 3.8 190 
drainage. cropping or 
R-R-R-Ox. 
HaB Hagener loamy sand, | 1Vs-2..__} Severe Mulch tillage_..-.-| R-O-~M-.-------- 55 19 | 41 |] 2.2 110 
2 to 5 percent slopes. droughtiness. | Contouring_- ~~~ _-- R-R-O-M.._.---- 55) 19), 41122 110 
Striperopping- ---- R-R-R-O-M_---- 55 19 41 | 2.2 110 
HaC Hagener loamy sand, | 1Vs-2___-) Severe None__.___----.---| Hay or pasture____|]-.---|-----/-----| 18 90 
5 to 9 percent slopes. droughtiness. | Contouring--..---- -OQ-M-M_-_.----| 45} 16) 34) 1.8 90 
Stripcropping- ---- R-R-O-M-M 45 16 84, 1.8 90 
HaD Hagener loamy sand, VIs-1__--} Severe None---.-------- Hay or pasture, = [-_---|-----]----- 1.4 70 
9 to 14 percent slopes. | droughtiness. woodland, or 
wildlife 
habitats. 
HbA Hagener loamy sand, TVs-2__--| Severe Mutch tillage. ____| Intensive row 58 | 20 |---.~}----- etek 
benches, 0 to 2 droughtiness. cropping. 
percent slopes. 
HbB Hagener loamy sand, IVs-2_--.-| Severe Mulch tillage __-- R-O-M____------ 50 17 88 | 2.0 100 
benches, 2 to 5 per- droughti- Contouring - ------ R-R-O-M__-----| 50 V7 88 | 2.0 100 
cent slopes. ness. Striperopping--_.- R-R-R-Ox-__----- 50! 17! 3812.01 100 


See footnotes at end of table. 
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Taste 2.—Management and estimated yields— Continued 


Map 
symbol 


He 


Hd 


Hm 


Hv 


KeB 


KeC 


KeC2 


Kg 


LaB 


Lac 


LaD 


LbA 


Ld 


Cropping systems 
and other soil uses ! 


Expected average yields per 
acre under a high level of 
management ? 


Capability | Management Management 
Soil unit problems practices 
Harpster silt loam______ IIw-1__._| Wetness. Tile drainage and 
special fertili- 
zation. 
Hayfield loam, deep____- 1-2. 2-22. | Blight wet- Possibly tile 
! ness. drainage. 
Hayfield loam, IIs-1._._) Limited root None__-.-----__- 
moderately deep. | zone, 
| 
Hayfield loam, dark To? 2suee | Slight wet- Possibly tile 
brown variant. | ness. drainage. 
Kenyon loam, 2 to 5 TIe-1.__. Slight erosion | None____._______ 
percent slopes. hazard. Contouring__._-_- 
‘Terracing...----.- 
Kenyon loam, 5 to 9 IfIe-1.__.| Moderate Nomen a.2coeneecas 
percent slopes. erosion Contouring.._____ . 
hazard, Terracing.._.-.--- 
Kenyon loam, 5 to 9 ITe-1____} Moderate to None____-_____- 7 
percent slopes, severe Contouring _-.__-- 
moderately eroded. erosion Terracing.._------ 
hazard. 
Klinger silty clay loam...) I-2__--__] Slight wet- Possibly tile 
ness. drainage; 
contouring 
steeper slopes. 
Lamont sandy loam, 2 IIIs-2_..-) Droughtiness. | None___________- 
to 5 percent slopes. Contouring. -.---- 
Terracing or 
stripcropping. 
Lamont sandy loam, 5 | IIIs-2_.._) Droughtiness. | None___________- 
to 9 percent slopes. j Contouring. ~~. -- 
Terracing or 
| striperopping. 
Lamont sandy loam, 9 IVe-2...-) Erosion and None... .--2---- 
to 14 percent slopes. droughti- | Contouring______- 
ness. | 
N 
Lamont sandy loam, IlIs~1...-}| Droughtinegs. | Mulch tillage .___ 
benches, 0 to 2 per- 
cent slopes. 
Lawler loam, deep_.-__- J-2______} Slight wetness.| Possibly tile 
drainage. 
Lawler loam, moder- Is-1....-| Limited root | None___.______- 
ately deep. zone, 
Marshes. cod ose cee VIIw-1__} None. None_---.--.-__- 
Marshan clay loam, IIw-1_.--) Wetness. Tile drainage | 


deep. 


See footnotes at end of table. 


Corn | Soy- | Oats Hay 3 
beans 
Bu. | Bu. | Bu. | Tons | AUD4 

Intensive row 85 30 64/34 170 
cropping or 
R-R-R-O-M. | 

Intensive row 89 | 31 67 | 3.6 180 
cropping or 
R-R-R-Ox. 

Intensive row 82 | 29 61) 3.3 165 
cropping or I 
R-R-R-Ox. | 

Intensive row 89 31 67 | 3.6 180 
cropping or 
R-R-R-Ox. 

R-R-O-M______- s8| 31] 66/35] 175 

R-R-R-O-M_-___- 88 31 66 | 3.5 175 

Intensive row BS] Sod ss |e eee alles 
cropping. | 

R-O-M_.- ===. 83 29] 62/33] 165 

R-R-O-M___.---| 83 29 62 | 3.3 165 

R-R-R-O-M_.___- 83 29 62 1) 3.3 165 

R-O-M____. --| 78 27 58 | 3,1 155 

R-R-O-M__._.-- 78 27 58 1 3.1 155 

R-R-R-O-M__--- 7 27 58] 31 155 

Intensive row 100, 35 75 | 4.0} 200 
cropping or i 
R-R-R-Ox. | 

R-R-O-M___._-- 65 23; 49 | 2.6 130 

R-R-R-O-M____- 65 23 | 49) 2.6 130 

Intensive row 65 OO) eaten eet es dll ceeas 
cropping. 

R-O-M-M___ 56 20 4212.2 110 

R-R-O-M_.__..- 56 20) 42] 2.2 110 

R~R-R-O-M_____ 56) 20 | 42 | 2,2 110 

Hay or pasture__._|____._|2___2 Joe. 18 90 

R-O-M-M-M.___} 45 |___--_J_ooo_. 1.8 90 

Intensive row 65 | 23] 49126 130 
cropping or 
R-R-R-Ox, 

Intensive row 90 | 32] 6613.6) 180 
cropping or ' 
R-R-R-Ox. 

Intensive row 83 29 62 | 3.3 165 
cropping or 
R-R-R-Ox, 

Recreation and = [| ____. ee eeannien Sil elk 25 
wildlife habitats. 

Intensive row 88 31 66 | 3.5 175 
cropping or 


R-R-R-O-M, 
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Expected average yields per 
acre under a high level of 


Map Capability | Management Management Cropping systems management ? 
symbol Soil unit problems practices and other soil uses! 
Corn|Soy-| Oats Hay? 
beans 
{ Bu. Bu. Bu. | Tons | AUD4 
Ms Marshan clay loam, IIIw-1..-| Wetness. Tile and surface Intensive row 70 pA (eae at eg eee 
depressional. drainage. cropping. 
Mt Marshan clay loam, IIw-1_..-) Wetness. Tile drainage. _____ Intensive row 580 | 528 | 560 3.2 5160 
moderately deep. cropping or 
R-R-R-O-M. 
Mx Maxfield silty clay loam_| IIw-1_.._ Wetness. Tile drainage____ _ Intensive row 94 | 33 70; 3.8, 190 
| cropping or i 
| R-R-R-O-M, 
My Muscatine silty clay I-2______ | Slight wet- Possibly tile Intensive row 102 36 77) 41 205 
' loam. ness, drainage; con- cropping or 
touring steeper R-R-R-Ox. 
slopes, 
No | Nodaway silt T-1_____- Some None__._.__..__.| Intensive row 85 30 64 |) 3.4 170 
| loam, flooding. cropping or 
j R-R-R-Ox, 
Ora Oran loam, 0 to 2 : ae Slight wet- Possibly tile Intensive row 90 32 66) 3.6 180 
percent slopes. ness, drainage. cropping or 
R-R-R-Ox. 
OrB Oran loam, 2 to 5 TIe-1 Slight erosion | Possibly tile R-R-O-M___._ 85 | 30) 64) 34 170 
percent slopes. hazard. drainage. 
OsA Ostrander loam, 0 to 2 T-2. None. NG@NGt 2 joe ele Intensive row 95 | 83) 7113.8] 190 
percent slopes, cropping or 
R-R-R-Ox, 
OsB Ostrander loam, 2 to 5 IIe-1.___| Slight erosion | None_.._____.._- R-R-O-M_..____| 90 82 66 | 3.6 180 
percent slopes. hazard, 
Contouring. ___.__| R-R~R-O-M_____ 90 32} 66) 3.6 180 
Terracing __.__ Intensive row O0| “82)|eosc./ecsed(tswee 
cropping. | 
OsC Ostrander loam, 5 to 9 IITe-1___| Moderate IN OMG sho ere! R-O-M__ oo. 85 | 30 64 | 34 170 
percent slopes. erosion 
hazard. ; 
Contouring. ._____ ) R-R-O-M______- 85) 30 64|3.4) 170 
Terracing._...-_ R-R-R-O-M_._._. 85 30 64 | 3.4 170 
Pe Peaty muck, deep.___._| IIIw-3___] Wetness. Tile and surface | Intensive row 560 |5 21 )545 52.4 | 5 120 
| drainage. | cropping or 
pasture. 
Pm Peaty muck, moderately | I[ITw-3___| Wetness. "Tile and surface Intensive row 560; 21/545 52.4 | 5 120 
deep. drainage. cropping or 
pasture, 
PoB Port Byron silt loam, 2 | Ile-1..__| Slight erosion | None____.._____- R-R-R-O-M_____ 94 33 70 | 3.8 190 
to 5 percent slopes. i hazard, Contouring. _.._._| R-R-R-Ox______- 94 33 70 3.8 190 
Terracing.________| Intensive row 94) 33 |___-- ener pees 
| cropping. 
PoC2 Port Byron silt loam, 5 | [ITe-1___] Moderate to None_-._-_.--_- R-O-M_______... 86 30 64 | 3.4 170 
to 9 percent slopes, severe ero- | Contouring. __.__- R-R-O-M______.] 86 30 64 | 34; 170 
moderately eroded. sion hazard.) Terracing____..--_ R-R-R-O-M__._- -| 86 30 64 | 34 170 
PoD2 Port Byron silt loam, 9 | U[Ie-2___| Severe erosion None... ___-..__- Hay or pasture___.|.._-_|--_../.---- 3. 3 165 
to 14 percent slopes, hazard, Contouring_ —__--- mO-MA—M oan 82 29 61,33) 165 
moderately eroded. Terracing or strip- | R-R-O-M-M.___| 82 29 6113.3 165 
cropping. | 


See footnotes at end of table. 
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Expected average yields per 
| acre under a high level of 
Map Capability | Management Management Cropping systems management ? 
symbol Soil unit problems practices and other soil uses ! 
Corn | Soy- | Oats Hay ® 
! beans 
Bu. Bu. Bu. | Tons | AUD* 
ReA Readlyn loam, 0 to 2 I-2_ 22... Slight wet- Possibly tile Intensive row 90 32 66 | 3.6 180 
percent slopes. ness. drainage, cropping or 
R~-R-R-Ox. 
ReB Readlyn loam, 2 to 5 IIe~1__. | Slight erosion | Possibly tile R-R-O-M_____-- 85 30 64 | 3.4 170 
percent slopes. hazard, drainage. 
Contouring and R-R-R-O-M____- 85 | 30; 64) 3.4] 170 
possibly tile | 
drainage. | 
Terracing and Intensive row 855) BO. |secee se ced mee 
possibly tile cropping. | 
drainage, 
RfB Riceville loam, 1 to 3 IIw-2_._.) Slight wet- Possibly tile / R-R-O-M______e 80 30 64 | 3.4 170 
percent slopes. ness. drainage, | 
Contouring and | R-R--R-O-M_____ 80 | 30| 64/34 170 
drainage, | 
RkB Rockton loam, 2 to 5 Ile-2____] Limited root | None_____.-__2_- + R-O-M-M______. 78 27 58 | 3.1 155 
percent slopes. | zone and Contouring_ —____- R-R-O-M_____-. 78 27 58 | 3.1 155 
slight ero- Werracing oc once R-R-R-O-M____. 73 27 58 | 31 155 
sion hazard. 
RkC Rockton loam, 5 to 9 IITe-3..._| Moderate ero- | None_____--__--- | R-O-M-M-M-M_| 70 24 52 | 2.8 140 
percent slopes. sion hazard. | Contouring. --.... R-O-M-M___-__- 70, 24) 52/28 140 
Terracing or strip- | R-R-O-M-M_._.) 70 24 52) 2.8 140 
| cropping. | | 
RkD Rockton loam, 9 to 14 | IVe-3__._| Severe ero- None@scue Sec euses | Hay or pasture____j-._-- aes ewer 2.4 120 
percent slopes. sion hazard.) Terracing or strip- | R-O-M-M-M____) 60 ____. 45} 24 120 
cropping. 
Ro Rolfe silt loam__.------ | [IIw-2_--| Wetness. Tile and surface | R-R-R-O-M____. 570 |5 24 | 5 52 [52.8 15 140 
drainage. 
Sa Sable silty clay loam._..) IIw-1_-_-| Wetness. Tile drainage--____ Intensive row 98) 34] 7313.9] 195 
cropping or 
: R-R-—R-O-M. 
SbA Sattre loam, deep, 0 to ee None. None_..---.------ Intensive row 85-330 64 | 34 170 
2 percent slopes. cropping or 
R-R-R-Ox. i 
SbB Sattre loam, deep, 2 to IJe-1_____| Slight erosion | None..------.---- R-R-O-M___-..- 80 28 60 | 3.2 160 
5 percent slopes. hazard. { 
Contouring__--_-- R-R-R-O-M__-_.- 80; 28 60 | 3.2 160 
Terracing.........-- Intensive row 80 28 [Lue |e ieee 
cropping. | 
SdA Sattre loam, moderately | IIs—1_..__} Slight NoOlGsssosewsne Intensive row 78 | 27 58) 3.1 155 
deep, 0 to 2 percent droughti- cropping or | 
slopes. ness, R-R-R-Ox. 
SeB Seaton silt loam, 2 to 5 | I[e-1__-__| Slight erosion | None..-_-_-_----- R-R-R-O-M____- 92, 32 69 | 3.7 185 
percent slopes. hagard. Contouring - - R-R-R-Ox___--_- 92 OO: |eiccenetlscer tert ee eee 
Terracing...-.---.-- Intensive row 92 O22 | cscochesasce|Sesees 
cropping. 
SeC2 Seaton silt loam, 5 to 9 | TIIe-1__-..| Moderate to NGiéce2s45c08 5 ce R-Q-M___--2---- 85 30 64 | 3.4 170 
percent slopes, severe Contouring _- R-R-O-M________ 85 30 64) 3.4 170 
moderately eroded. erosion Terracing._-.-...-- R-R~R-O-M.-_.-- 85 80 64 | 34 170 
hazard. 
SeD2 Seaton silt loam, 9 to IITe~2....| Severe ero- NO@NG iso cemeecs Tay or pasture.___|-._.--|--.--_|------ 3, 2 160 
14 percent slopes, | sion Contouring _ ______ R-O-M-M_____.-- 80 28 65 | 3.2 160 
moderately eroded. hazard. Terracing or R-R-O-M-M._..--| 80) 28 | 65] 3,2 160 
stripcropping. 


See footnotes at end of table. 
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| Expected average yields per 
acre under a high level of 
Map Capability | Management Management Cropping systems management ? 

symbol Soil unit problems practices and other soil uses ! 

Corn | Soy- | Oats Hay 3 
beans 
| Bu. Bu. Bu. | Tons | AUD!4 

SeD3 Seaton silt loam, 9 to IITe-2____] Severe NGN@sc2s220< ass ox Hay or pasture-.--. 75 | 28] 60 | 3.0 150 
14 percent slopes, erosion Contouring -_-_---. -O-M-M____-.-- ; 7) 28 60] 3.0} 150 
severely eroded. hazard. Terracing or R-R-O-M-M..___- 75 28 | 60 | 30 150 

stripcropping. | 

SeE2 Seaton silt loam, 14 to IVe-1____| Severe None__--------.-- Hay or pasture____!-.---.|------|------ 3. 0 150 
18 percent slopes, / erosion Terracing or R-O-M-M-M..__| 75 |------ 56 | 3.0 150 
moderately eroded. | hazard. striperopping. 

SeF2 Seaton silt loam, 18 to VIe-1_... Severe None__----------- | Hay and pasture, |------j---.--]------ 2.81 140 
30 percent slopes, erosion woodland, wild- | 
moderately eroded. hazard. life habitats. 

SoD Sogn soils, 5 to 14 IVs-1___-| Very shallow | None_-.---------- Hay and pasture, 35 j.----- 26) 14 70 
percent slopes. root zone. woodland, wild- 

life habitats. i 
Stripcropping- ---- R-O~M~M-M-M | 35 |------ 26 | 1L4 70 

SoF Sogn soils, 14 to 30 VIIs-1_..| Very shallow | None.--.--------- Pasture, wood- | _-._--|------|------ 1.0 50 
percent slopes. root zone. land, or wild- 

life habitats. 

Sp Spillville loam.___------ een Some Some overflow Intensive row 87 | 30) 65] 3.5 1% 

flooding. protection. cropping or 
R-R-R-Ox. 
Sv Spillville-Colo complex_-_| IIw—3..--| Some flood- Drainage and Intensive row 86) 30] 64/34] 170 
ing and overflow pro- cropping or 
wetness. tection. R~R-R-Ox. 

TxA Terril loam, 0 to 2 I-1_--.-- None. None__.--....--- Intensive row 90 | 32] 66] 3.6 180 
percent slopes. | cropping or | 

| R-R-R-Ox, 

TxB Terril loam, 2 to 5 TIe-1___.| Slight erosion | None___-~-_-_---- R-R-R-O-M____- 87 | 30 65 | 3.5 175 
percent slopes. hazard. Contouring_-_-___- R-R-R-Ox______. 87 30 65 | 3.5 175 

Terracing.___._._-| Intensive row 87 BO) |JnSocslecuses|aeuase, 
cropping. 

Tr Tripoli clay loam.------ | [Iw-1__-_} Wetness. Tile drainage... --- Intensive row 87) 380 65/35] 175 

cropping or 
R-R-R-O-M. 

Wad Waukegan loam, deep, I-2.--_-- None. None___--------- Intensive row 87 | 30 65) 3.5 175 

0 to 2 percent slopes. cropping or 
R-R-R-Ox. 

WaB Waukegan loam, deep, Ile-1____| Slight erosion | None.__--_------ R-R-O-M_.___.-- 82 29 61 3.3 165 

2 to 5 percent slopes. hazard. Contouring. ------ R-R-R-O-M___.. 82 29 61° 3.38 165 
Terracing_.--.---- Intensive row 82) | * 29) 22-3] acscselseceee 

cropping. | 

t | 

Wed Waukegan loam, mod- TIs-1._.-- | Slight NG@f@eucesesescue | Intensive row 80 | 28 60/32) 160 
erately deep, 0 to 2 droughti- cropping. | 
percent slopes. ness. 

WeB Waukegan loam, mod- Ile-2__..) Slight erosion | None___.-------- R-R-O-M-M._...- 80; 28 60 | 3.2 160 
erately deep, 2 to 5 hazard. Contouring- ------ R-R-R-O-M__--- 80 DS: |scsces|awasss|zeecss 
percent slopes. Terracing._------- Intensive row SOM} 28. ee oles ead 

cropping. 

WeC Waukegan loam, mod- TiIe-3....| Moderate Nonee22252ceen3 R-O-M-M__.---- 72 25 54 | 2.9 145, 
erately deep, 5 to 9 erosion Contouring. ....-- R-R-O-M-M...-. 72 25 54 12.9 145 
percent slopes. hazard. Terracing.---~---- R-R-R-O-M_---- 72 | 25 54 | 2.9 145 


See footnotes at end of table. 
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Expected average yields per 
acre under a high level of 
Map Capability} Management Management Cropping systems management ? 
symbol Soil unit problems practices and other soil uses ' 
| Corn| Soy-| Oats} Hay # 
| beans 
| Bu. Bu. Bu. | Tons | AUD4 
WkA Waukegan silt loam, J-2____-- | None None__.--.------ Intensive row ' 100 | 35 7 40 200 
deep, 0 to 2 percent cropping or | 
slopes. R-R-R-Ox. 
WnB Winneshiek loam, 2 to Ile-2...-| Limited root | None.....------- R~O-M-M_-.---- 73 | 26 55 | 2.9 145 
5 percent slopes. zone and Contouring. ..-._.| R-R-O-M_..._- 73) 26) 55) 2.9] 145 
slight ero- Terracing or R-R-R-O-M_---- 73 | 26 55 | 2.9 145 
sion hazard. stripcropping. 
Wnc Winneshiek loam, 5 to me Moderate Nones2cce vee. R-O-M-M-M-M_| 65) 23} 49) 2.6) 130 
9 percent slopes. erosion Contouring. ------ R-O-M-M_-.-_--| 65 23 49 | 2.6 130 
| hazard. Terracing or R-R-O-M-M____-} 65 23 49 | 2.6 130 
| stripcropping. 


1 Each cropping system or other soil use is suggested on the 
assumption that it is accompanied by the conservation practice 
listed opposite it in the column headed ‘““Management practices.” 
Grain sorghum or soybeans can be substituted for corn; another 
small grain ean be substituted for oats. R=row crop (corn_or 
soybeans), O=oats, M=meadow, x=green-manure catch. In- 
tensive row cropping is row cropping continuously for 4 years or 
more. 

2 See text for definition of high level of management. 
are based on data compiled before 1964. 


Estimates 


Types of Woodland 


Two types of native woodland occur in Bremer County. 
They are the oak—hickory type und the soft maple— 
elm—cottonwood type. 

The oak—hickory type is on rolling to steep uplands, 
where most of the soils are deep and have an ample 
supply of moisture. The Bassett, Coggon, Fayette, 
Franklin, Oran, Riceville, and Seaton soils predominate. 
There are also the Backbone, Chelsea, and Lamont soils, 
which are sandy and somewhat droughty, and the Win- 
neshiek and Sogn soils, which are underlain by limestone 
bedrock, The Sogn soils are very shallow. Besides the 
predominant oak and hickory, the stands include elm, 
basswood, hackberry, green ash, and cherry. 

The soft maple—elm—cottonwood type of woodland 
js on nearly level benches and bottom lands, where the 
soils vary in moisture-supplying capacity. On the bot- 
tom lands are Alluvial land and the Nodaway soils, and 
on the benches are the Hagener, Hayfield, Lamont, Law- 
ler, Marshan, and Sattre soils. The Sattre and Hayfield 
soils are underlain by coarse material and may be 
droughty in years of low rainfall. Willow, cottonwood, 
and swamp white oak commonly grow on the bottom 
lands. Red elm, American elm, willow, cottonwood, soft 
maple, swamp white oak, bur oak, shellbark hickory, 
green ash, and some black walnut grow on the benches. . 

Landscape and windbreak plantings have been estab- 
lished in the county since the time of settlement. These 
plantings include white pine, red pine, Austrian pine, 
Douglas-fir, Scotch pine, and Norway spruce. 


3 Except for hay grown on Alluvial land and Marsh, estimated 
yields of hay are based on three cuttings a year from first-year 
stands. If the soil is suited to alfalfa, the hay crop is assumed to 
consist of alfalfa and bromegrass. 

4 AUD—Animal unit days. The number of days during the 
growing season that 1 acre will provide grazing for an animal unit 
without injury to the pasture. An animal unit is 1 mature cow, 
steer, or horse; 5 hogs; or 7 sheep. It is assumed that 40 pounds 
of dry matter per day are needed for one animal unit. 

5 Yields from these soils are highly variable because adequate 
drainage is seldom obtained. 


Factors Affecting Woodland Management 


Tree growth is directly related to the capacity of a soil 
for supplying moisture. In turn, the moisture-supplying 
capacity depends on slope, depth, texture, permeability, 
and internal drainage. The moisture supply is limited 
in many areas of the sandy, excessively drained Chelsea 
soils and of the very shallow Sogn soils. 

Aspect, or direction of exposure, also directly affects 
the rate of tree growth. Trees generally grow better on 
slopes facing north or east than on slopes facing south 
or west. 

Erosion reduces the effective depth, or root zone, of 
Winneshiek, Rockton, Sattre, Sogn, and other shallow 
soils. It also interferes with natural reseeding. 

Flooding and poor drainage limit tree growth on some 
areas of Alluvial land and of the Nodaway soils. 

In general, hardwoods do better on high-lime soils 
than conifers, except for eastern redcedar. Pines do bet- 
ter than hardwoods in old, formerly cultivated fields and 
on eroded or depleted soils. 


Woodland Suitability Groups 


The soils of Bremer County have been placed in six 
groups according to their suitability for the growth of 
trees. Table 8 lists the soil series, the symbols of their 
component mapping units, and the woodland groups in 
which the mapping units have been placed. Prairie- 
derived soils, which occur on uplands, bottom lands, and 
benches, are included in the woodland groups and are 
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listed in table 8, but no site indexes and no production 


data are given for these soils. 


The site index is the height in feet that a specified 
kind of tree, growing on a specified soil, will reach in 
50 years. The site indexes and production data given 
in table 3 are based on measurements of trees and on 
data in USDA Technical Bulletin No. 560 (16)+ 

In the following discussions of the woodland suitabil- 
ity groups, the soil characteristics that affect the growth 
of trees are stated, and the trees suitable for planting 
are listed. The lists include species suitable for timber, 
windbreaks, and Christmas trees, as well as trees and 
Local and State 
publications tell which trees are most suitable for spe- 
cific uses. The woodland groups are not numbered con- 
secutively. They are part of a Statewide system, and 
the soils that make up some of the groups do not occur 


shrubs for wildlife food and cover. 


in Bremer County. 


1}talic numbers in parentheses refer to Literature Cited, p, 117. 


TaBie 3.—Woodland suitability growps, site mdexes, and 
yields 
[No data given for prairie-derived soils] 


Wood- Annual 
land Site yield of 
Soil series and map symbols suit- index hard- 
ability woods 
group 
Alluvial land: Ba. ft.focre 
A Diss ania tee ers at 3 160 2 190 
Aredale 
Ar, Aree. 2 Shoes Sa eneeee 2 Es ee eee em ees a ee ee 
Atkinson: 
AtA, AUB) AtGs. 22 cceseeSeuee 2 eee solesmoecse 
Backbone: 
BaB,. BaC; BaDiss.cscacen-a-< 1 156 155 
Bassett: 
BeB, BeC, BeC2________------ 4 | 350 (48-56) 130 
Blockton, dark gray subsoil var- 
jant: 
Bk oiscdica otceceeeece tab ee Bid eee Sot oalebceseas 
Burkhardt: 
Bud, BuGesnsecteese es eee Te ieeeee= JeuulaekGvivcs 
Chelsea: 
ChB, ChC, ChE_.---.------- 1 | 3 56 (47-63) 155 
Clyde: 
Chiat Mena s oetoe esos Se ee ene 
Coggon: 
CmB; CmCs..o2ccn85e4esetes 4; 358 (51-54) 140 
Colo: 
Uhig COE ces cueen cone. Yl wseeds Seeceuleseoss cr 
(For Terril part of CoB, see 
Terril series.) 
Cresco: 
Cre ClO ouactecunencaeqeuee | iO \gausuwedeatd Gseeeeee 
Dickinson: | 
DeB, DcC, DdA, DdB, DgA, 
DgB, DoA, DoB, DoC-____- D incetee es teealencuveers 
(For Ostrander part of 
DoA, DoB, and DoC, see 
Ostrander series.) 
Dinsdale: 
DsB, DsCi--<220 --eesce-e ses cp et lg es ee eS 
Fayette: 
Pa; PaC2> a5. sacs ceedu re 4) % 68 (54-74) 250 
Floyd: 
PoBse223 622 se pes eseeeise I a te ag pen et at Nay caer 
Franklin: 
Ff ocx cec teem snes teehee 4 160 190 
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TABLE 8.—Woodland suitability groups, site indexes, and 


yields—Continued 


Wood- 


Annual 
land Site yield of 
Soil series and map symbols suit- index hard- 
| ability woods 
| group 
Hagener: | Ba. ft./acre 
HaB, HaC, HaD, HbA, HbB_--| Ts petted eo} s ee eee, 
Harpster: 
iG eral ete wes oe eee ee GO ins cditegig ee gteieey ee eB Hen 
Hayfield: 
Fld, tht AVnd scuecese sce Ss 4 158 165 
Kenyon: ' 
KeB, KeC, KeC2...____.__--- i YE eee ere pee 7 
Klinger: | 
AG sa celeskmawns Ceieleadaaced j A ees Se Mart aoe Cae 
Lamont: i 
LaB, LaC, LaD, LbA_____- ee 4 67 230 
Lawler: 
2d. Miieni05 2 aoeten oe be ee Se 4 Se fesse hata alles 
Marsh: 
MMaiccooseace eetes eeepc ass OO ecerceeciacndin 2a eee e 
Marshan 
Mir, MisyiMtscsosnsnceeeeel2 i Oiled 2a a cyte a | a bateate oe 
Maxfield: | 
ee hele so edt cess Me etiate censtata eal Seater 
Muscatine: 
Myo cesesa gc eeeweueceweec Wats aeeeine the well ges eae 
Nodaway: 
| ere Gace apie eee eee 6 58 165 
Oran: - 
OrA, OrB_---_.--- eeteacesee 4 155 150 
Ostrander: 
OSA, OSB) OSG... o-h2 25 c6224 ea se ae ya Seas 
Peaty muck: 
Pe. -Pitzsccect adda denewddcees Qe oe aes ne ee Se ime tas 
Port Byron: 
PoB, PoG2; Pob2e.cossci5ccx Be aie een as eee 
Readlyn: { 
(By ACHE Gi =) = Senne eae nee nme ee ree AW coor a len Cyan ci ates es BO 
Riceville: 
RBG. 2a ssaseaceci ne coeceses 7 150 120 
Rockton: 
RKB RKC ORK Dio ee sot ced Go cates cele ees Slee ete y 
Rolfe: 
ROzecataeds sass oie ee! rl ep cohe esses Esse eae naan 
Sable 
Gaia o core Ge eect eee Ue ee ee Sae tu) pene eees 
Sattre: 
SbA, SbB, SdA____---------- 4 160 | 190 
Seaton: | 
SeB, SeC2, SeD2, SeD3, SeE2, | 
Sé6F Qecee setae Soe oe eee 4 640 210 
Sogn: 
SoD; SoFsccesuwscshes. tenes Ds [es peer ae bees eteteoks 
Spillville: 
SP SVeoas eek case seueced Woe len eedleeeeeee 
(For the Colo part of Sv, 
see the Colo series.) 
Terril: 
TRA) UxBiase cecese Senet (pep eneeatesy ear et estate eee ect 
Tripoli: 
Mie ona daate ele eee HL. | evans eioaie ae Meehan kes 
Waukegan: 
WaA, WaB, WeoA, WgB, 
WoC, WkA_..-------------| A Nhe cette aot, een aie 
Winneshiek: i 
WinBy, WnGe.ceeeeeceeec eee i 4 3 59 (57-61) 180 


1 Estimated. 


2 Yields vary; highest yields are obtained from cottonwood, 
lowest from elm, ash, and soft maple. 
3 Range in site index shown in parentheses. 
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WOODLAND SUITABILITY GROUP 1 


The soils in this group are droughty. Causes of 
droughtiness include location, extreme sandiness, an ex- 
cessively drained sandy or gravelly subsoil, and shallow- 
ness to bedrock. The seedling mortality rate is high. 

The slope range generally is 0 to 14 percent. Some 
steeper, north- or east-facing slopes are included. 

Eastern redcedar, Scotch pine, jack pine, eastern white 
pine, European larch, and red pine are suitable trees for 
planting. Honeysuckle, eastern redcedar, Russian-olive, 
and wild plum are suitable plants for wildlife food and 
cover. 

WOODLAND SUITABILITY GROUP 3 

The soils in this group are on bottom lands and are 
flooded repeatedly. Cottonwood and soft maple are suit- 
able trees for planting. Honeysuckle and eastern red- 
cedar are suitable for wildlife food and cover. 


WOODLAND SUITABILITY GROUP 4 
This group consists of deep, moderately permeable 
soils in coves, on second bottoms, and on level to sloping 
uplands. The slope range generally is 0 to 14 percent, 
but some steeper, north- or east-facing slopes are included. 
These soils are the most favorable in the county 
for trees, though weed competition may be serious. 
Trees suitable for planting are eastern redcedar, east- 
ern white pine, European larch, red pine, Scotch pine, 
black walnut, black cherry, green ash, white ash, bass- 
wood, cottonwood, and Norway spruce. Shrubs and 
trees suitable for wildlife food and cover are dogwood, 
honeysuckle, ninebark, eastern redcedar, Russian-olive, 
multiflora rose, and wild plum. 


WOODLAND SUITABILITY GROUP 6 


The soils in this group are on bottom lands and are 
flooded repeatedly. Cottonwood, silver maple, and green. 
ash are suitable for planting. Honeysuckle is suitable 
for wildlife food and cover. 


WOODLAND SUITABILITY GROUP 7 

This group consists of soils that are tight at a fairly 
shallow depth. They range from clay loam to clay in 
texture and are moderately to very slowly permeable. 
The seedling mortality rate is higher on these soils than 
on those in groups 4 and 6. 

The slope range generally is 0 to 14 percent. 
steeper north- or east-facing slopes are included. 

Cottonwood, eastern redcedar, green ash, and hack- 
berry are suitable trees for planting on the very slowly 
permeable soils. Eastern white pine and Norway spruce 
ean be planted on the moderately permeable soils. East- 
ern redcedar, honeysuckle, and native dogwood are suit- 
able for wildlife food and cover. 


Some 


WOODLAND SUITABILITY GROUP 9 
The soils in this group are fine textured and are mod- 
erately to very slowly permeable. They are similar to 
those in group 7 except that they are subject to flooding. 
The seedling mortality rate is therefore higher. 
Cottonwood and green ash are suitable trees for plant- 
ing. Honeysuckle is a suitable plant for wildlife food 
and cover. 


SOIL SURVEY 


Engineering ’ 


Some soil properties are of special importance in engi- 
neering because they affect the construction and main- 
tenance of such engineering works as roads, airports, 
pipelines, building foundations, water storage facilities, 
erosion control structures, drainage systems, and sewage 
disposal systems. Permeability, shear strength, compac- 
tion characteristics, soil drainage, shrink-swell character- 
istics, grain size, plasticity, and reaction (pII) are 
among the soil properties most important in engineering. 
Depth to water table, depth to bedrock or sand and 
gravel, and topography are also important. 

This report does not eliminate the need for on-site 
sampling and testing in preparation for the design and 
construction of specific engineering works and uses. Lt 
should be used only in planning more detailed field sur- 
veys to determine the condition of the soil, in place, at 
the site of the proposed engineering construction. 

Information in this report can be used to: 


1. Make studies that will aid in selecting and devel- 
oping industrial, business, residential, and re- 
creational sites. 

2. Make preliminary estimates of the engineering 
properties of soils in the planning of agricul- 
tural drainage systems, farm ponds, irrigation 
systems, and diversion terraces. 

3. Make preliminary evaluations of soil and ground 
conditions that will aid in selecting locations for 
highways, airports, pipelines, and cables and in 
planning detailed investigations at the locations. 

4. T.ocate sources of gravel and other construction 
materials. 

5. Correlate performance of engineering structures 
with soil mapping units to develop information 
that will be useful in planning the design and 
maintainence of engineering structures. 

6. Determine the suitability of soils for cross- 

country movement of vehicles and construction 

equipment. 

Supplement information obtained from other 

published maps and reports and aerial photo- 

graphs in preparing maps and reports that can 
be used readily by engineers. 

8. Develop preliminary estimates for construction 
in a specific area. 


at 


In this survey, engineering data are given in tables 4, 
5, and 6. Table 4 contains test data on selected soil pro- 
files. Table 5 is a summary of the estimated physical 
properties of the soils. Table 6 rates the suitability of 
the soils for engineering uses. 

Additional information about the soils can be obtained 
from other parts of the survey, especially the sections 
“General Soil Map,” “Descriptions of the Soils,” “Relief 
and Drainage,” and “Genesis, Classification, and Mor- 
phology of Soils.” 

Some of the terms used in agricultural soil science dif- 
fer from those used in engineering, and some words—for 


?This section was prepared in cooperation with the Iowa State 
Highway Commission and the Division of Physical Research, 
Bureau of Public Roads. 
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example, clay, silt, sand, and granular—have special mean- 
ings insoil science. Such terms are defined in the Glossary 
at the back of this survey. 


Engineering Classification Systems 


Most highway engineers classify soil materials in 
accordance with the system approved by the American 
Association of State Highway Officials (AASHO) (1). 
In this system soil materials are classified in seven prin- 
cipal groups. The groups range from A-1, consisting of 
gravelly soils of high bearing capacity, to A-T, which is 
made up of clay soils having low strength when wet. 

Some engineers prefer the Unified system, which was 
developed by the Corps of Engineers (20). In this sys- 
tem soil materials are identified as coarse grained (8 clas- 
ses), fine grained (6 classes), or highly organic. In table 
5, the soils of Bremer County have been classified accord- 
ing to the AASHO and Unified systems. Basic informa- 
tion about the classification of soils for engineering 
purposes can be obtained from the PCA Soil Primer 
(72). 


Test Data 


Engineering test data for 8 soil profiles are given in 
table 4. The tests were performed by the Iowa State 
Highway Commission in accordance with standard pro- 
cedures of the American Association of State Highway 
Officials. Tests were made for moisture-density, liquid 
limit, and plastic limit. Mechanical analyses were also 
made to determine the texture of the soils and the 
AASHO and Unified classifications. 

The moisture-density test is made to determine the 
compaction qualities of a soil, If a soil material is com- 
pacted at successively higher moisture content, assuming 
that the compactive effort remains the same, the density 
of the compacted material will increase until the opti- 
mum moisture content is reached. After that, the den- 
sity decreases with increase in moisture content. The 
highest dry density obtained in the compaction test is 
termed maximum dry density. Moisture-density data are 
important in earthwork, for, as a rule, optimum stability 
is obtained if the soil is compacted to the maximum dry 
density when it is at the optimum moisture content. 

The liquid limit and plastic limit indicate the effect of 
water on the consistence of soil material. As the mois- 
ture content of a fine-grained soil is increased from the 
dry state, the material changes from a solid to a semi- 
solid, or plastic, state. As the moisture content is further 
increased, the material changes from a plastic to a liquid 
state. The plastic limit is the moisture content at which 
the soil material passes from a solid to a plastic state. 
The liquid limit is the moisture content at which the 
material passes from a plastic to a liquid state. The 
plasticity index is the numerical difference between the 
liquid limit and the plastic limit. It indicates the range 
of moisture content within which a soil material is 
plastic. 

Mechanical analyses were made by a combination of 
the sieve and hydrometer methods. The percentages of 
clay obtained by the hydrometer method alone should 
not be used as a basis for naming soil textural classes. 


Estimated Physical Properties of the Soils 


The estimates in table 5 are based on the test data in 
table 4, on information given in other sections of the 
survey, and on experience with the same kinds of soils in 
other counties. 

Although the detailed soil map, the soil descriptions, 
and the estimates in table 5 serve as a guide for evalu- 
ating most of the soils in the county, a detailed investiga- 
tion at the site of the proposed construction is needed 
because as much as 15 percent of an area designated as 
a specific soil on the map may consist of areas of other 
soils too small to be shown on the published map. By 
comparing the soil description with the result of mvesti- 
gations at the site, the presence of an included soil can 
usually be determined. 

The rates of permeability given in table 5 are based 
on the movement of water through the soil in its undis- 
turbed state. The rates depend largely on the texture 
and structure of the soil. 

Available water capacity refers to the approximate 
amount of capillary water in the soil at field capacity. 
When the soil is air dry, this amount of water will wet 
the soil material to a depth of 1 inch without deeper 
percolation. 

The shrink-swell potential is an indication of the vol- 
ume change that can be expected with a change in mois- 
ture content. In general, soils classified as CH and A-7 
have a high shrink-swell potential, Clean sand and grav- 
el (single-grain material) and most other nonplastic or 
slightly plastic soils have a low shrink-swell potential. 


Soil Properties Affecting Road Construction ° 


Many of the soils of Bremer County formed in 2 to 4 
feet of loess over glacial till on nearly level to gently 
sloping uplands. On gently to moderately sloping hill- 
sides, the loess thins out and disappears and the soils are 
underlain by glacial till. 

The Klinger, Sable, and other soils derived from loess 
on nearly level uplands are fine-textured soils that have 
an A~7 (MH, ML-CL) classification and a moderately 
high index number. The material in the surface layer is 
organic and is difficult to compact, and the subsoil is 
slightly plastic. The Dinsdale soils and others that 
formed on stronger slopes in loess over till have a less 
well developed surface layer and a less plastic A-7 (CL) 
subsoil, but still have a rather high group index number. 
Loess soils erode readily. Sod, pavement, or check dams 
may be needed in gutters and ditches to control erosion. 

In the soils derived from thin loess over till, the season- 
al high water table is usually perched above the glacial 
till. In the more nearly level soils and in the depression- 
al soils, a shallow perched water table occurs locally 
above the somewhat plastic B horizon. In these areas 
the in-place density of the loess is relatively low, and the 
soil has a high moisture content. This high moisture 
content may cause instability in embankments unless it 
is controlled so as to permit compaction to high density. 


*This subsection was prepared by Rosert E, Buarrert, soils 
geologist, Iowa State Highway Commission. 
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TaBLE 4.—Engineering 


[Tests performed by the lowa State Highway Commission in accordance with standard 


Moisture-density datat 
Towa 
report 
Soil name and location Parent material oO. Depth Horizon 2 _ 
AADI- { 
Maximum |} Optimum 
dry | moisture 
density | 
In. Db. per cw. ft. Pet. 
Clyde clay loam: 
322 feet N. and 871 feet W. of SE. cor., Local alluvium over 7005 §to 16 | A1l2___--- 12. 95 24 
NEY sec. 10, T. 92 N., R. 14 W. Towan till. 7006 | 23 to 28 122 10 
7007 | 33 to 45 118 11 
7008 45 to 72 120 li 
Colo silty clay loam: 
625 feet N. and 160 feet W. of SE. cor., SW14 | Alluvium. 6999 6 to 12 96 18 
sec. 4, T. 91 N., R. 12 W. 7000 24 to 85 101 18 
7001 56 to 62 116 12 
Kenyon loam: | 
553 feet N. and 310 feet E. of SW. cor., sec. | Iowan till. 1108 Oto 5 AD. sae cecoee 109 16 
31 T. 93 N., R. 13 W. 1109 | 25 to 33 114 14 
1110 | 54 to 62 118 12 
Klinger silty clay loam: 
284 feet N. and 387 feet E. of SW. cor., NE | Wisconsin loess over 1120} Oto9 neigh 93 22 
SE sec, 26, T. 91 N., R. 12 W. Iowan till. 1121 19 to 26 | B21_______-.- 103 19 
1122 31 to 40 | B31 and B32__ 118 12 
Readlyn loam: 
878 feet N. and 605 feet W. of SE. cor,, sec. | Iowan till. WIL 0 to8 | ao 98 20 
34, T.93 N., R11 W. 1112 30 to 87 | B23______ a 118 13 
1118 44 to 50 | Clee 122 it 
Spillville loam: 
250 feet N. and 185 feet W. of SE, cor., SW | Alluvium. 6997 0 to 12 | Alland Al2_. 87 27 
sec. 4, T. 91 N., R. 12 W. 6998 | 36 to 47 | A15____-2---- 96 18 
Tripoli clay loam: 
1,355 feet E. of SW. cor., sec. 35, T. 93 N., | Iowan till. 6994 0to9 98 20 
R. 13 W. 6995 | 29 to 38 117 12 
6996 | 38 to 66 118 12 
Waukegan loam, moderately deep: 
E. cor., SE4NWY sec. 7, T. 93 N., R. | Alluvium. 7002 0 to9 102 17 
14 W. 7003 13 to 24 103 17 
7004 } 28 to 44 124 9 
1 Based on AASHO Designation T 99-57, Method A (1). the fine material is analyzed by the hydrometer method, and the 


2 Mechanical analyses according to AASHO Designation T 88 (1). various grain-size fractions are calculated on the basis of all the 
Results obtained by this procedure may differ somewhat from material, including that coarser than 2 millimeters in diameter. 
results that would have been obtained by the soil survey procedure In the SCS soil survey procedure, the fine material is analyzed by 
of the Soil Conservation Service (SCS). In the AASHO procedure, the pipette method, and the material coarser than 2 millimeters in 
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test data : 
procedures of the American Association of State Highway Officials (AASHO) (1)] 
Mechanical analysis ? 
_ — eee Classification 
Percentage passing sieve— Percentage smaller than— Liquid Plas- 
ee ee ne eee eto, eee eee ae aes limit ticity 
index 
No. 4 | No. 10 | No. 40 | No. 200} 0.05 0.005 0.002 0.001 
2in. } “in. (4.7 (2.0 (0.42 (0.074 mm. mm, mm. mm. AASTIO Unified 3 
mm.) mm.) mm.) mm.) 

ae ewe eee ace tds 100 84 58 54 29 22 18 50 23 | A-7-6 (11) _) ML-CL 

eee 100 99 99 75 51 38 20 17 15 32 19 | A-6(6)__.__] CL. 

Se ee eee eee 100 60 10 7 4 4 4 £NP NP | A-3(0)____-_| SP-SM 
100 99 98 97 88 49 38 22 18 15 24 12 | A-6(4)____- sc. 
eae ey | eee ere 100 99 85 76 38 31 27 47 24 | A-7-6(15)__| CL. 

ene eee 100 99 98 82 75 39 32 27 43 24 | A-7-6(14)__| CL. 

He See eee ee 100 99 60 49 | 21 18 17 26 12 | A-6(6)_____| CL. 

ba ede a] ee ee 100 87 52 45 23 17 12 31 12 | A-6(4)_____] CL. 

Saye ete erent 5 100 99 89 61 54 32 27 23 33 16 | A-6(8).____} CL. 

ee eee! 5 100 98 91 67 58 29 24 19 31 17 | A-6(9)__-..) CL. 

Lo ataeieeeaee |teaeace 100 99 93 86 35 27 20 44 17 | A-7-6(12)_.| ML-CL 

Mg eee les hat fe oop ataa 100 99 95 85 bya 32 30 43 23 | A~7-6(14). CL. 

eee 6 100 99 98 87 56 51 31 27 24 32 17 | A-6(7)_-.-_} CL. 

Bae Seneca eee a sae, 100 92 65 57 27 21 15 39 15 | A-6(8)_..--| ML-CL 

Bae 100 99 98 85 57 52 32 28 24 35 20 | A-6(8)_____| CL. 

100 99 99 97 87 58 55 28 24 22 29 15 | A-6(7)_--.- CL. 
eatlbeaeg.c seeceeee 100 95 72 63 24 16 1t 54 20 | A-7-5(14)_.| MH 

: 100 99 94 68 57 28 23 20 38 18 | A~6(10). CL. 

seed iarsl aire a EG [tee apeee e 100 91 64 56 29 28 17 39 18 | A-6(9)_..__] CL. 
efere ee eres) eee 100 99 89 61 56 34 28 25 35 20 | A-6(9)_--..| CL. 
100 99 96 94 86 62 54 31 25 18 32 17 | A-6(8)_-_..| CL. 

rer cece 100 98 85 66 60 26 18 12 40 17 | A-6(9)__- CH. 
eee 100 98 94 83 65 61 29 22 17 37 15 | A-6(8)-----| CL. 
100 98 84 72 23 4 3 2 2 2 NP NP | A-I-b(0).__| SW. 


diameter is excluded from calculations of grain-size fractions. 


mechanical analyses used in this table are not suitable for use in 


naming textural classes of soil. 


3 8CS and BPR have agreed to consider that all soils having 
plasticity indexes within two points from A-line are to be given a 


borderline classification, such as ML-CL. 


The 4 Nonplastic. 
5 Profile. description states that 3 to 7 percent of the glacial till 


below the B1 horizon contains stones 34 inch to 4 inches in diameter. 


6 Profile description states that numerous rounded stones, 14 inch 
to 24 inches in diameter, are concentrated in the upper 3 inches. 
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SOIL SURVEY 


TaBLE 5.—Estimated physical 


Soil name 


Water table 


Alluvial land (Ab)...-.-202-.20 once cecccs eee ee 


All properties variable; no classification pos- 


sible. 


Arédale (Arb, Ar@)csao2scuue Goececeweoncecased 


Atkinson (AtA, AtB, AtC)_._-_.--_ ee 


Backbone (BaB, BaC, BaD)... -. ee 


Bassett (BeB, BeC, BeC2)____._.-- eee 


Blockton (Bk). --___- 


Burkhardt (BuA, BuC)...--.--.-- ee 
Chelsea (ChB, ChC, ChE)__-.-_-...-.- 2-2 __ 
Clydé (Ck) cchahs bo egeee Suede enw heen ae 


Coggon (CmB, CmC)____-------2-2- 2 ee 


COLON CH) wit eee ee eo ee Eee 


Colo-Terril complex (CoB). 
See individual soils. 


Cresco (CrB, CrC)____. 


Dickinsom (DcB; DeC) neue news do ececbedecn 


Dickinson, benches (DdA, DdB)..__.___________- | 


Dickinson, gravelly substratum (DgA, DgB).____- 
Dickinson-Ostrander complex (DoA, DoB, DoC). 
See individual soils. 


Dinsdale (DsB, DsC)___ 2-2-8 


Fayette (FaB, FaC2).-.-__----_-_-__- ee 


See footnote at end of table. 


Variable, but generally high. 
Below 5 feet. 
Below 5 feet. 


Below 5 feet. 


Perched at 24 inches during 
extended wet periods. 


Perched at 24 inches during 
extended wet periods. 


| 
Below 5 feet. 


| 


i Below 5 feet. 


Perched at 24 inches during 
extended wet periods. 


Seasonally high at 24 inches, 


Perched at 24 inches during 
extended wet periods. 


| Below 5 feet. 


Below 5 feet. 


Below 5 feet. 


Below 5 feet. 


Below 5 feet. 


Seasonally high at 12 inches, 


Classification 
Depth = 
from 
surface 
USDA texture 
Inches 
O told | Team oes cece cece se cekl 
14 to 50 | Loam__-____2-2- 222s 
O080") Loam. <2 ee wo cee eke ect ke Gece! 
0 (0.20 | Loam.i2 2 cco e ee canes 
20 to 35 | Clay loam_________.-.-. 22 o_ 
35 to 40 | Clay___--_-_---.- 2-2 
0 to 20 | Loamy sand... _._.-.---.---2---- 
20 to 28 | Sandy loam to sandy clay loam___ 
Oto 17 | Loams-----_ oo eee ce eose eels 
17 to 55 | Heavy loam___________-__. 
55 to 80 | Heavy loam_______-_ 
0to15 | Light silty clay loam_..-..-_____- 
15 to 45 | Silty clay__.---_---._-_2 eee 
45 to 80 | Sandy loam to gravelly sand______ 
0 to 13 | Sandy loam to loam_.___-______- 
13 to 80 | Gravelly sand__._..-__-_____2__- 
0 to 80 | Fine and medium sand____._..__- 
0 to 20 | Clay loam to loam____-._-_--____ 
20 to 50 | Loam to loamy sand_.__-________- 
50 to 80 | Heavy loam.___--_-_--. ee. 
Oto 17 | Loam_____- =. eee 
17 to 55 | Heavy loam_____.-. 22s 
55 to 80 | Heavy loam. _._.- 2-22 
0 to 40 | Silty clay loam._____-__2 22a. 
40 to 60 | Silty clay loam to loam__._______ 
Oto UT | h0aM a+ acon oot adewescicecencce 
17 to 50 | Heavy loam_-_-__ | 
50 to 80 | Heavy loam_.__-.. 2 ee 
0 to 27 | Sandy loam_____----_----------- 
27 to 80 | Sand___----_____- ged a Mehran cc) 
0 to 27 | Sandy loam_._______.----------- 
27 to 40 | Sand_____..2 eee 
40 to 80 | Sand or gravelly sand__.-2---_--- 
0 to 30 | Sandy loam____2-222---- ee 
30 to 80 | Gravelly sand___-__..__.--------- 
0 to 12 | Silty clay loam__.____--_----__-- 
12 to 30 | Silty clay loam_.--.------------- 
30 to 80 | Heavy loam__._--- 22222 ee 
Oto 13 | Silt loam__-_-----_--_2 ee 
13 to 35 | Silty clay loam____________--.--- 
35 to 80 | Silt loam___-__------ eee 


and chemical properties of the soils 
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Classification—C ontinued 


Percentage passing sieve! 


a Available 
Perme- water Reaction Shrink-swell 
No. 4 No. 10 | No. 200 ability capacity potential 
Unified AASHO (4.7 mm.) | (2.0 mm.) ! (0.074 
mm.) 
Inches per Inches per pH 
hour inch of soil 
Cheisuekseeensl Sed Ar6u oe chee 100 100 | 65 to 80 | 0.8 to 2.5 0.15 to 0.19 | 5.6 to 6.5 | Moderate. 
( Gi Uiteeeetan epee eee ae? | re 100 100 | 65 to 80 0.8 to 2.5 -14 to .18 5.6 to 6.5 | Moderate. 
CTicteacancsne tse oe | See ne ee a 99 | 96 to 99 | 55t0 65 | 0.2 to 2.5 -14 to .18 | 6.6 to 7.8 | Moderate. 
saccade A-6___.-------- 100 100 | 60 to 75 0.8 to 2.5 .15 to .19 | 6.1 to 7.3 | Moderate. 
Ci suke mie. A-6..-.-2-0---- 99 | 96 to 99 | 60to 70] 0.2 to 2.5 -16 to .18 | 6.1 to 6.5 | Moderate. 
(i) 5 Dee emeren eae betes A-7-6___.------ 95 to 100 | 90 to 100 | 65 to 95 | .05 to 0.2 14to.18 | 6.4 to 7.0 | High. 
DNs oc outs A-2-4____--_-- 100 100 | 15 to 30 2.5 to 5.0 -04 to .06 6.1 to 6.5 | Low. 
SC or CL... 2cae A-4 to A-6____- 100 100 | 36 to 55 | 0.8 to 2.5 -10 to .18 | 5.1 to 6.0 | Low to moderate. 
OT a ste hence A-6___--_--.-- 100 100 | 55 to 75 | 0.8 to 2.5 .15 to .19 | 5.1 to 6.5 | Moderate. 
Visine 2 tee Seas A-6_.-.-.------ 99 96 to 99 55 to 65 0.2 to 0.8 «14 to .18 4.8 to 5.5 | Moderate. 
{ Si Drea eon Oa a, A-6__.-__--_.-- 99 96 to 99 55 to 65 0.2 to 0.8 .14 to .18 6.0 to 7.5 | Moderate. 
MIL-CL or CL.._-.| A-7-6..__-.---- 100 100 | 94 to 98 | 0.8 to 2.5 .20 to .22 | 5.1 to 6.5 | Moderate to high, 
Moiese Berd aos A-7-5___.-.---- 100 100 99 >0.05 .15 to .18 5.1 to 6.5 | Very high. 
SC or SW_______-.. A-4 to A-1-b___| 84 to 100 | 72to 100 | 8t050 | 2.5 to 104 -02 to.14 | 6.1 to 7.3 | Low to none. 
SM or CL___-_---- A~4..00 ee 98 94 36 to 65 | 2.5 to 5.0 -l1l to .16 | 5.6 t06.5 | Low. 
BS Wreeccsc eee eee A-t-b___o- 84 72 3 to 6 10+ .02) 5.6 to 6.5 | None, 
SP-8M1 oe nn ee See 100 100 4to 15 5.0 to 10 .02 to .04 5.1 to 7.0 | None. 
CL, MH, or OH__-} A-7-6____-.-.-- 100 100 | 55 to 75 | 0.8 to 2.5 .16 to .20 | 6.1 to 7.3 | High. 
CL of SP ounce a. A-6, A-S...--+ 99 99 10 to 65 0.8 to 2.5 -06 to .18 6.6 to 7.38 | Moderately low. 
Clases cece soe a eee 99 96 to 99 55 to 65 | 0.2 to 0.8 -14to .18 | 6.6 to 7.3 | Moderate. 
Oiiseeee aes Fc | ee ern 100 100 | 55 to 75 0.8 to 2.5 14 to .18 5.1 to 6.5 | Moderate. 
[Oi Cena emer mee A-6.0220-2---- 99 | 96t0 99 | 55to 65, 0.2 to 0.8 14 to .18 | 4.5 to 5.5 | Moderate. 
(C) beer ee eee BAO ccc aneurin s 99 96 to 99 55 to 65 | 0.2 to 0.8 -14 to .18 6.1 to 7.8 | Moderate. 
CL, ML, or OH____| A-7-6_____.-._- 100 100 | 80 to 90 | 0.2 to 0.8 .20 to .22 | 6.1 to 7.3 | High. 
J Upadeccuecct aoe Fae are ee 100 100 | 60 to 85 0.2 to 0.8 14 to .21 6.1 to 7.3 | Moderate. 
9) a ee eer A-6_ 22 ------ 100 100 | 55to 75 | 0.8to2.5 16 to .20; 5.1 to 6.5 | Moderate. 
MG Dowedwodiee chee 7. ee eee 99 96 to 99 55 to 65 | 0.2t00.8 14to.18 | 5. 1to6.0 | Moderate. 

[<2 Ei peeereptemnseeegopencaeaner A-6_.--- 8 99 | 96 to 99 55 to 65 | 0.2 to0.8 14 to.18 | 6. 1 to 7.8 | Moderate. 
BM or SC_un enn A@iesususgecce 100 100 | 36 to 50 | 2.5t05.0 11 to.15 | 5.1to0 7,3 | Low. 
SM or SP____----- AEBS cece wk sae regs 100 100 | 4to15 | 5.0to 10 02 to. 04 | 5. 1 t0 6.5 | None. 
SM or SC.-...---- Aten mee x 100 100 | 36 to 50 | 2.5 to 5.0 ll to.15 | 5. 1to7.3 | Low. 
SM or SP_.-.....- A-3___-------.- 100 100 4to15 | 5.0to 10 02 to. 04 | 5.1 to 6.5 | None. 
SM to SP or SW___| A-3 to A-I-b_._} 84 to 100 | 72 to 100 3 to 15 | 5.0to 10+ 02 to. 04 | 5. 1 to 6.5 | None. 
SM or SC___--.--- i ee 99 97 | 86t050| 2505.0 | .10to.14| 5.1t07.3| Low. 
SW. --.--- ee. | A-I-b.-0- 84 72 3 to 6 10+ .02 | 5.1 to6.5 | None. 
CL or ML-CL.__-- A-6_000- Lee 100 100 | 90 to 95 | 0.8 to 2.5 20 to. 22 | 5.6 to 6.5 | Moderate to high. 
Wilicceenc cece heh Ee a ee 100 100 | 90 to 95 | 0.8 to 2.5 19 to. 21 | 5.6 to 6.5 | Moderate to high. 
Clhigisee a-o34ezees A-6__---- 99 | 96 to 99 55 to 65 | 0.2 t0 0.8 14 to.18 | 6.0t07.8 | Moderate. 

100 100 | 94t0 98 | O8 to25 18 to. 20 | 5.6 to 6.5 | Moderate. 

100 100 | 94t0 98 | 0.8 to 2.5 19 to. 20 | 4.7 to 5.5 | Moderate to high. 

100 100 | 90 to 96 | 0.8 to 2.5 17 to. 19 | 5.6 to 7.8 | Moderate. 
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Taste 5.—Estimated physical 
Classification. 
Depth : 
Soil name Water table from 
surface 
USDA texture 
Inches 
Floyd (Fo B)igc2.. Hols cece cence tee eben Seasonally high at 24 inches. 0:10:20) Doatitn 3224 ose Se eee 
20 to 50 | Loam to loamy sand 
50 to 80 | Heavy loam__---_.---~----- 
Pranklin: (Pion eeene se sseuseees Seay do eee sete | Seasonally high at 36 inches. 0 to 12 | Silt loam.___-.-.-.------------ 
12 to 30 | Silty clay loam______ eacoue 
30 to 80 | Heavy Joam__._--.------------- 
Hagener (HaB, HaC, HaD)--------------------- | Below 5 feet. Oto15 | Loamy sand. ..-5.csesscunesce 
156/80) || Sand seco c2c eon eno Haat 
Hagener, benches (HbA, HbB)-_--_--------------- Below 5 feet. 0t015 | Loamy sand___-. ~~~. ee 
15:40:30 | ‘Sand-.5 220. ee ee ee 
30 to 80 | Sand to gravelly sand...-_---_--- 
Harpster (He)c..ckcccccceckeceeede es eens tess Seasonally high at 18 inches. 0 to 20 | Silt loam to silty clay loam_-__--- 
20 to 35 | Silt loam to silty elay loam_--____- 
35 to 80 | Silt loam___-___-_-__--_--------- 
Hayfield, deep (Hd)c222 seen ce esses icescn-< Seasonally high at 36 inches. Oto42 | hoamecacecsc5ceech ese cceccce 
42 to 80 | Loamy sand to gravelly sand_-_-_-- 
Hayfield, moderately deep (Hm) -_--------------- Seasonally high at 36 inches, 0 to 30 
30 to 80 
Hayfield, dark brown variant (Hv)-------------- Seasonally high at 36 inches. 0 to 38 
38 to 80 
Kenyon (KeB, KeC, KeC2)__.-.---.------------ Perched at 24 inches during ex- Oto 17 
tended wet periods. 17 to 50 | Heavy loam_-__-.-.-.----.------ 
50 to 80 | Heavy loam._._.__------------- 
Whinger*(Ko)e5.- 22. ctiess ¢ace'securentetod sashes, Seasonally high at 36 inches. 0 to 15 | Silty clay loam.__.-.-.---.------ 
15 to 30 | Silty clay loam__.__-.-.---------- 
30 to 80 | Heavy loam___..--_--.--------- 
Lamont (bab) laG, LaDy 22 sce seen ee eee bee Below 5 fect. 0 to 16 | Sandy loam____-_.-------------- 
16 to 30 | Sandy loam to light sandy clay 
loam 
300.80) Bandssso5 cot ecdce essen eeeeaes 
Lamont, benches (LbA)_.-.-.---------- _._.| Below 5 feet. Oto 16 | Sandy loam___--.--------------- 
16 to 30 | Sandy loam to light sandy clay 
loam, 
30 to 40 | Sand___-----_----.------------- 
40 to 80 | Sand or gravelly sand_.---_------ 
Lawler, deep (Ld)___-.-------------------.---- Seasonally high at 36 inches. Octo: 18.) Wats oo df eee HS a eh bee 
Pt Ae | Dees octencwauesceseesGecntees 
42 to 80 | Loamy sand to gravelly sand_____ 
Lawler, moderately deep (Lm)__-_.--.-----.---- Seasonally high at 36 inches, Oto 18 | Loam__._-_-_-.---2-------- =e 
18 tO S0 | OA ocowenskene a yreses aw neue 
30 to 80 | Loamy sand to gravelly sand___-_- 
Marsh (Ma)__-_.--------- gipeeaaweae woees ewer At surface. 
All properties variable; no classification 
possible. 
Marshan (Mr, Ms)_--------_-.-.-_---_---_---- Seasonally high at 18 inches; 0 to 18 | Clay loam._.___-_-.-.-----.---- 
at 0 to 10 inches in depressions, 18 to 42 | Clay loam... 0.42 2asnneee nnn 
42 to 80 | Loamy sand to gravelly sand__.__ 
Marshan, moderately deep (Mt)___.-_-._.-_.__._- Seasonally high at 18 inches, 0 to 18 | Clay loam_._.-_.--.------------ 
18 to 30 | Clay loam____-.---------------- 
30 to 80 | Loamy sand to gravelly sand__-_-- i 


See footnote at end of table. 
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and chemical properties of the sotls—Continued 


Classification—Continued Percentage passing sieve ! 
Available 
1 | Perme- water Reaction Shrink-swell 
i No, 4 No. 10 No. 200 ability capacity potential 
Unified AASHO (4.7 mm.) | (2.0mm.) = (0.074 
| tom.) 
Inches per Inches per pil 
hour inch of soil : 
CL or ML___--__-- A-6.._----2 Le 100 100 | 55 to 75 | 0.8 to2.5 |0.18 to 0.22) 6.1+t07.3 | Moderate. 
CL or SM______--- A-6, A-3_____--| 99 99 10 to 65 | 0.8 to 2.5 . 06 to. 18 6. 1t0 7.3 | Moderate to low. 
Clin teeekcenccemes A-6___.---.-2-- 99 96 to 99 55 to 65 | 0.2 to0. 8 -14to.18 | 7.0 to 7.8 | Moderate. 
ML or CL___-_-__- A-6_. 0-2-2 100 100 | 90 to 95 | 0.8 t02.5 .18 to.20  5.6+06.5 | Moderate. 
I @Tie ete con eee AMT-62 2 os ne 100 100 ; 90 to 95 |] 0.8 to2.5 .18to.21 ) 5.1406,0 | Moderate to high. 
|2@ Ly sesso as ead A-6____. Rooeen 99 96 to 99 55 to 65 | 0.2 +008 .14to.18 6. 1to 7.8 | Moderate. 
lh _.-| A-2-4._____e | 100 100 | 15to 25 5,0to 10 .04to.06  5,1to 7.3 | Low. 
SM or SP__------- ROB ee eee oes 100 100 | 4to15 5.0to10 - 02 to. 04 |) 5.1 to 7.3 | None. 
| SM_. _------| A-2-4._ 0022 - 100 100 | 15t0 25) 5.0 to 10 .04t0.06 | 5.1 07,3 | Low. 
Pe) Eee ener eer 7. a ee ee 100 100 5to15 | 5.0to010 . 02 to. 04 | 5.1 to 7.3 | None. 
8M to SP or SW__-| A-3 to A-1-b_-_| 84 to 100 | 72 to 100 | 3Bto 15 5,0 to 10+ 02 to. 04 | 5. 1t0 7.3) None. 
| ML or OH or CL_.| A-7-6..____---- 100 100 | 92 to 97 | 0.8 to2 5 - 20 to. 22 | 7.6 t0 8.4 | Moderate tofhigh. 
OTived ine soe A-7-6_.0 00-0. 100 100 | 92 to97 | 0.2t00.8 -18to.20 7.6+t08.4 ) Moderate to high. 
(Ci) ieee nen eres 5 | ne 100 100 | 92 to 97 | O8to25 .17to.19  7.6to8 4 | Moderate. 
100 | 96 to 99 55 to 80) 0.8 to 2.5 .14t0.19 | 4506.5 Toderate. 
84 to 100 | 72 to 100 8 to 15 | 5.0 to 10+ . 02 to. 04 | 4.5 to 6.0] None. 
99 94t098 | 55to075 | 0.8 t02.5 .14t0.19 | 4.5 t06.5 | Moderate. 
84 to 100 | 72 to 100 8to15 | 5.0 to 10+ . 02 to. 04 | 4.5 to 6.0 > None. 
100 | 94 to 99 55 to 75 | 0.8 to 2.5 .14to.19 | 4.5 to 6.5 | Moderate. 
84 to 100 | 72 to 100 8to15 | 5.0 to 10+ .02 to. 04 | 4.5 to 6.0) None. 
100 100 | 55 to 75 0.8 to 2.5 .16 to .20 | 5.1 to 6.5 | Moderate. 
99 | 96 to 99 55 to 65 0.2 to 0.8 .14 to .18 | 5.1 to 6.0 | Moderate. 
99 | 96 to 99 55 to 65 | 0.2 to 0.8 .14 to .18 | 6.1 to 7.8 | Moderate. 
100 100 | 90 to 95 | .08 to 2.5 .20 to .22 | 5.6 to 6.5 | Moderate toyhigh. 
100 100 | 90 to 95 | .08 to 2.5 19 to .21 | 5.1 to 6.2 | Moderate to high. 
99 96 to 99 55 to 65 02 to .08 | .14 to .18 6.1 to 7.8 | Moderate. 
100 100 | 36 to 50 | 2.5 to 5.0 10 to .14 | 5.6 to 7.3 | Low. 
100 100 | 36 to 50 2.5 to 5.0 .12 to .16 5.1 to 6.5 | Low to moderate. 
100 100 | 4to015) 5.0 to 10 -02 to .04 | 5.1 to 6.5 | None. 
i 
100 100 | 36 to 50 | 2.5 to 5.0 10 to.14 | 5.6 to 7.3 | Low. 
100 100 | 36 to 50 2.5 to 5.0 .12 to .16 5.1 to 6.5 | Low to moderate. 
100 100 | 4to15 | 5.0 to 10 02 to .04 | 5.1 t0 6.5 | None. 
SM to SP or SW___] A-3 to A-1-b___] 84 to 100 | 72 to 100 3 to 15 5.0 to 10+ -02 to .04 5.1 to 6.5 | None. 
ML or CL... ___-- A-6_. 02-28 100 99 | 55 to75 | 0.8 to 2.5 15 to.19 | 5.14t06.5 | Moderate. 
CL______- A-6__2-2 ee 99 | 96t099 | 55to75 | 0.8 to 2.5 -14 to .18 | 5.1 06.5 | Moderate. 
SM to SP or Sw___ A-8 to A-1-b__.| 84 to 100 | 72 to 100 3 to 15 5.0 to 10+ -02 to .06 5.1 to 6.5 | None. 
ML or CL_____--- A-6__ 0-2 100 98 | 55 to 75 0.8 to 2.5 -18 to .20 | 5.1 to 6.5 | Moderate. 
Olsecoe e2teus oe A-6____-_- Le 99 94 to 98 55 to 75 0.8 to 2.5 14 to .18 | 5.1 to 6.5 | Moderate. 
SM to SP or SW___} A-3 to A-1____. 84 to 100 | 72t0 100 | 8to15 | 5.0to 104+) .02to.06) 5.1 to6.5 | None. 
H 1 
a or OH___-____- Bef oe ons 100 99 | 55to80 | 0.2 to 0.8 18 to .20 , 6.5 to 7.3 | Moderate to high. 
Uleseesa atecos A-6__--------_- 99 | 96 to 99 55 to 80 | 0.2 to 0.8 -16 to .18 | 6.5 to 7.3 | Moderate. 
Sit to SP or SW___| A-3 to A-1 ad 84 to 100 | 72t0 100 | 3t015 | 5.0 to 104 .02 to .06 | 6.5 to 7.3 | None. 
CL or OH______ 2. AST 100 99 | 55to75 | 0.2 to0.8 .18 to .20 | 6.5 to 7.3 | Moderate to high. 
OV ie ee eee ee BE a oamaae ame 99 94 to 98 55 to 75 0.2 to 0.8 .16 to .18 6.5 to 7.3 | Moderate. 
SM to SP or SW___| A-3 to A-I-b___ 84 to 100 |! 72 to 100 3 to 15 5.0 to 10+ .02 to .06 6.5 to 7.8 | None. 
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TABLE 5.—Fistimated physical 
7 7 . i 
Classification 
Depth 
Soil name Water table from 
surface 
USDA texture 
Inches . 
Maxfield (Mx)__--_-_--..-----.-___------ eee. Seasonally high at 18 inches. 0 to 18 | Silty clay loam _.-_____________- 
18 to 30 | Silty clay loam_.-2222- 2-22 
30 to 80 | Heavy loam. ___-.-.-_-- ee 
Muscatine (My) -sc4-s25eucctecdewddeaduceesen Seasonally high at 36 inches, Oto 15 | Silty clay loam_____...22-.--___- 
15 to 35 | Silty clay loam______.._---- 2 -- 
35 to 80 | Silt loam_-__-__---. 222 ee 
Nodaway (No)_..-.._.-.__-_-----_-u---___-____ Below 5 fect. 0 to 40 | Silt loam. _.2~222 2 eee 
40 to 80 | Silt loam to silty clay loam______- 
Oran: (OrAy OrB) cst aeee cee cewe ea scceucaws Seasonally high at 30 inches. Oto 19 |. Loam. ...222222525 sesecvcceees 
19 to 50 | Heavy loam_____- fewee ee aos oH 
50 to 80 Heavy loam cncccconcounanasawe I 
| 
Ostrander (OsA, OsB, OsC)_____---- eee Below 5 feet, 0 to 19 THO AM eri erte ete naee eee ee 
19 to 45 OaMe ooo ete ea enen becuse 
45 (0.80. | oatiy 2.22.6 ete eee: 
Peaty muck, deep (Pe).._.---_.-. ee Seasonally at surface. Oto 50 | Peaty muck.....-.-..--.---.---- | 
50 to 80 | Loam to loamy sand_-___-_-_---- 
Peaty muck, moderately deep (Pm)_._...---_-_-- Seasonally at surface. 0 to 830 | Peaty muck_..__-.-.-.---- ee 
30 to 80 | Loam to loamy sand________. Bact 
Port Byron (PoB, PoC2, PoD2).___...__________| Below 5 feet. Oto 80 | Silt loam____.__...-_-.-.---_---- 
Readlyn (ReA,. ReB) 22.2 <aeet accuse ees ssoe sy Seasonally high at 30 inches, OtG 19> | Diam ee ee tee 
| 19 to 47 Heavy loam_._......-.-----2---- 
| 47 to 80 | Heavy loam__--.---.-- 6 
Ricevill€"(RtB ogee 2e ec ee oem yaks Seasonally high at 30 inches. | Oto19 | Loam..-.-.....2.---2 2 seen 
19 to 50 | Heavy loam to light clay loam ____ 
50 to 80 | Heavy loam to light elay loam___- 
Rockton (RkB, RkC, RkD)_.-.-- 2-2 eee Below 5 feet. 0 to 20 Loam__._____- ee rere 
20 to 26 Clay loam coe ca ences Se ccas 
26:0 28° | Clavecssccenceeccccesce naan ac 
Rolfe: (R6 )isietecek onc eee Seco cannes seedes Normally below 48 inches; 0 to 18 BLE LOOM oc one earen cana sae cue ae 
perched at 20 inches during 18 to 36 | Silty clay loam to clay loam-----.- 
wet periods. 36 to 80 Loam to loamy sand_.____._____- 
Sable. (Salicsesao so oace oe deen eee opace Seasonally high at 18 inches. Oto 18 | Silty clay loam_.--__---___._-_-- 
18 to 35 Silty clay loam_.____._______-__- 
35 to 80 Silt OAM <2 once S esi ete eee Se 
Satitre, deep (SbA, SbB)____-_-__._- 2-2 lene Below 5 feet. Oto-42 | lheamas.cccs-es2. 2s So5e ee eee 
42 to 80 Loamy sand to gravelly sand_.-_-- 
Sattre, moderately deep (SdA)___._-___-_-_-.--____ Below 5 feet. 0 to 30 GOON 22a a) tae ete ee 
30 to 80 Loamy sand to gravelly sand._.-- 
Seaton (SeB, SeC2, SeD2, SeD3, SeE2, SeF2)..__| Below 5 feet. Oto 80 | Silt loam___.__- Joist oe fot oe 
Sogn (SoD, SoF)_--.-----. 2-222 ee Below 5 fect. Oto it | Loam___--.-~- 22-222 
Spillwille (Sp) onc es eee ee bee Below 5 feet. 0 to 40 DOO cceacccetetestageceseckssse 
40 to 60 | Loam__-----------.-.-. - 
Spillville-Colo complex (Sv). 
See individual soils. 
Perril (TXA;j. TB) ecco octet Below 5 feet. OstovS0r) Gama 22 2c ee ok 
30 to 60: | Loam__-.-..-_-----_----------- 
50 to 80 | Loam to gravelly sand_______--_-. 


See footnote at end of table. 
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Classification—Continued Percentage passing sieve ! 
- Available 
Perme- water Reaction Shrink-swell 
No. 4 No. 10 No. 200 ability capacity potential 
Unified AASHO | (4.7 mm.) | (2.0 mm.) | (0.07 
mm.) 
Inches per Inches per pH 
hour inch of soil 
he CL, or OH___| A~7-6__0 02. 100 00 | 92 to 97 0.2 to 0.8 0.20 to 0.22 6.6 to 7.3 | High 
fee stertesead uM ern AT Osco eons 100 00 | 90 to 95 | 0.2 to 0.8 19 to.21 | 6.6 to 7.3 Mederata to high. 
OL ee ee eee ee DUicckcessohaw 99 96 to 99 55 to 65 0.2 to 0.8 .15 to 18 6.6 to 7.8 | Moderate. 
ML or CL_______. A-7-6___.--_--. 100 00 | 92 to 97 | 0.8 to 2.5 .20 to .22 | 5.6 to 6.5 | Moderate to high. 
lint 22 cael acask a 100 00 | 92 to 97 0.8 to 2.5 -19 to .21 6.1 to 6.5 | Moderate to high. 
(C10 eae an ee A-6_ 00-22 100 100 | 92 to 97 0.8 to 2.5 18 to .23 6.6 to 7.8 | Moderate. 
CL___ = A-6 100 100 | 90 to 97 0.8 to 2.5 -18 to .20 6.6 to 7.3 | Moderate. 
iste see ad coisas A-6 or A-7-6___ 100 00 | 90 to 97 | 0.8 to 2.5 -18 to .21 | 6.6 to 7.3 Toderate to high. 
CVn ull ceeged re 100 100 | 55 to 75 0.8to2.5} .15to.19 | 5.6+t06.5 ;, Moderate. 
CDi ea se os Do | a ere ee 99 96 to 99 55 to 65 0.2t00.8 | .14to.18 | 4.5 to 5.5 | Moderate. 
CMe eet yes a 99 96 to 99 55 to 65 0.2 to 0.8 .14 to. 18 | 6 Lto 7.8 Toderate. 
be ceeceeeteec. fs | 100 190 | 55 to 75 0. 8 to 2.5 .16 to. 20} 5.1 to 6.5 | Moderate. 
6) eee een A-4 to A-6_____ 98 94 to 98 50 to 65 0.8 to 2.5 .14to.18 | 5.1 to 6.0 Aoderate. 
Cee ith oe A-4 to A-6____ 98 94 to 98 50t0 65 | 0.8to2.5) .14t0.18 | 6.1to 7.8 | Moderate. 
ae eee A-8__..---.-.--|----.-----|----------[--.------| 25 105.0)] .25 | 6. 1 to 7.3 | Moderate. 
OL, Sc, or SP_____ A-6 to A-3___ 99 98 10to65 | O88 to5.0) .06to.18 | 6. 6to 7.8 | Low to moderate. 
i 
| Be sect lecte tt, |pemeeeetete | Sedeetoole becasue 2.5 to 5.0 | 25 | 6. 1 to 7.3 | Moderate. 
an SC, or SP_____} A-6 to A=3____- 99 | 98 10 to 65 | O8%05.0  .06to.18 | 6.6 to 7.8 | Low to moderate. 
CL-ML____.______| A-6_ . 100 | 100 | 90t0 95 | O.8t0 2.5) . 18 to. 20 | 5.6 to 7.8 | Moderate. 
i 
100 | 100 | 55t075 | 0.8to2.5 |) .16 to. 20 | 5.6 to 6.5 | Moderate. 
99 96 to 99 55 to 65 9.2t00.8 ) .14to.18 | 5.1 to 6.0 | Moderate. 
99 96 to 99 55 to 65 0. 2 to 0. 8 .14to.18 | 6.1to 7.8 | Moderate. 
100 100 | 55 to 75 0. 8 to 2.5 .15to0.19 | 5.6to 6.5 | Moderate 
99 96 to 99 55to0 65 | 0.1100.2) .14to.18 | 4.5 to 5.5 | Moderate. 
99 96 to 99 55 to 65 0. 1 to 0. 2 . 14 to. 18 | 6 1to 7.8 | Moderate. 
} 100 100 60t075 | 0.8to25] .15to.19 6.1t0 7.3 | Moderate. 
J 99 96 to 99 60 to 70 0. 8 to 2.5 .16to.18  6.1to 6.5 | Moderate. 
CHa: 2c oe | Aai-62ecc. 95 to 100 | 90 to 100 | 65 to 95 0.5 to 0, 2 .14to.18 | 6.1to 7.3 | High. 
100 100 | 55t0 75 | 0.8 to25] .18to.22 | 5.6to 6.5 | Moderate to high. 
100 100 | 65 to 95 . 05 to . 02 .17 to. 21 | 5.1t0 6.5 | High. 
99 98 10 to 65 | 0.8t05.0 | .04to.18 | 6 6t0 7.3 Modanita to low. 
100 100 | 92 to 97 0. 2 to 0. 8 . 20 to. 22 | 6.6 to 7.3 | High. 
100 100 | 92t0 97 | 0.2t00.8} .19 to. 21 | 6.6 to 7.3 | Moderate to high. 
100 100 | 92 to 97 0.8 to 2.5 -17 to.19 | 6.6 to 7.8 | Moderate. 
Sees eSaconc ek Ap occ 100 | 96 to 99 55 to 80 0.8 to 2.5 .14t0.19 | 5.1t0 6.5 | Moderate. 
SM to SP or SW___| A-8 to A-I-b___] 84 to 100 | 72 to 100 3 to 15 5.0 to LO+} .02to.04 5. 1to 6.0 | None. 
OTe at2 sheeted A-6ich ec beewee 99 94 to 98 55 to 75 0.8 to 2.5 - 14 to. 19 5. 1 to 6. 5 | Moderate. 
SM to SP or SW___| A-3 to A-1-b._.| 84 to 100 | 72 to 100 3 to 15 5.0to 10+] .02to.04 | 5.1to 6.0] None. 
CL-ML__.-_-- =e BAG os ke 100 100 | 90 to 95 0. 8 to 2.5 .18 to. 23 | 4.5 to 7.8 | Moderate. 
10) Sere rere ee renee A-6__----- 2. 100 | 96 to 99 60to 75 0.8t025) .14to.18 | 6.6 to 7,8 | Moderate. 
Nee ML, or CL.__-} A-6 to A-7-5__ 100 100 | 65to 80 | 0.8 to 2.5 15 to. 20 | 6.6 to 7.3 | Moderate to high. 
eee eee errere Deere 6he eee 100 99 60 to 75 | 08 to25 14 to. 18 | 6.6 to 7.3 | Moderate. 
a Bei laces ee yeni 100 100 | 65 to 80 0.8 to 2.5 . 15 to. 19 | 5.6 to 6.5 | Moderate. 
seater ee seca 100 100 | 65 to 80 0.8 to 2.5 .14%0.18 | 5.6 to 6.5 | Moderate. 
OL or SW____- - a 6 to A~1—b___i 84 to 100 | 72 to 100 3to 70) 0.8to 104+! .02to.18 | 6 1 to 7.3 | Moderate to none. 
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Taste 5.—Estimated physical 


See footnotes at end of table. 


Classification 
Depth 
Soil name Water table from 
surface 
USDA texture 
Inches 
Mei poli (CT G) isco tte ee cea Re Seasonally high at 18 inches. Oto 16 Clay loam_.____-__--.-.--_- ee 
16 to 24 | Clay loam... 20 no eee wa 
24 to 80 | Heavy clay loam___-.-..--------- 
Waukegan, deep (WaA, WaB)______-----~-------- Below 5 feet, O'to:42 | Loam oc. 5222 e ethcee ose ee ete 
42 to 80 | Loamy sand to gravelly sand______ 
Waukegan, moderately deep (Wed, WgB, WgC)_-_| Below 5 feet. 0%0 30} Loam. 2... 52o24 ec secncces 
80 to 80 | Loamy sand to gravelly sand_____- 
Waukegan, deep (WkA)____------------ Ge ces Below 5 feet. 0 to 42 | Silt loam_-_.-_...--------- ~~. 
i 42 to 80 | Loamy sand to gravelly sand_____- 
Winneshiek (WnB, WnC)___-_ Be Sao esueeweeases Below 5 feet. 00:20 | Loam. jo3..2) ose eee 
20 to 26 | Clay loam_._____----.-.---_---- 
261029) | Clay cccccoe2 8 ooo toes eee 
1 Exclusive of the pebble band that normally is between the solum and the glacial till. 
‘TABLE 6.—Engineering 
| 
Suitability as a source of — | Soil features 
| affecting— 
ee _ | 
Soil series and map 
symbols 
Topsoil Sand Limestone Road fill! Impermeable Highway ! 
material location 
i a i 
Alluvial land (Ab) ____-- Variable_.._----| Variable____.__- | Unsuitable. ____- Good to very Variable__.____- | High water 
poor; high | table; frequent 
water table. flooding. 
Aredale (ArB, ArC)_.__- Good to a Unsuitable ______ | Unsuitable__...- Good or fair; Good___-.----- Seepage in some 
depth of 14 easily com- cuts. 
inches, pacted; fair 
or good bear- 
ing capacity. | 
| 
Atkinson (AtA, AtB, Good to a Unsuitable. _____ Suitable; gen- Fair or good Good_...------ | Limestone gen- 
AtC). depth of erally at a in upper erally at a 
about 12 depth of 36 part; poor in depth of 36 
inches. to 50 inches, clayey mate- to 50 inches, 
but less than rial above but at less 
36 inches in limestone. than 36 
a few places. inches in a 
few places. 
Backbone (BaB, BaC, Very poor-_--- Good; poorly Suitable; at a Fair or good; Unsuitable. __. ~~ Highly erod- 
BaD), sorted sandy depth of 20 limestone at ible; lime- 
material to a to 40 inches, a depth of 20 stone at a 
depth of to 40 inches; depth of 20 
about 20 low shrink- to 40 inches, 
| inches, swell poten- 
i tial. 
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Classification—Continued Percentage passing sieve ! 
Available 
| Perme- water Reaction Shrink-swell 
; No. 4 No. 10 No. 200 ability capacity potential 
Unified AASHO (4.7 mm.) | (2.0 mm.) (0.074 
mom.) 
| 
| Inches per Inches per pH 
\ hour inch of soil . 

CLvor MA. goseece A-7~6....-------! 100 100 | 60 to 75 | 0.2t0 25 0.18 to 0. 21 | 6 6 to 7.8 | Moderate to high. 
CE cae cn 28 api eal) HAO onto 100 99 | 551070 02to 25 .16%0.19 | 6. 6 to 7.8 ) Moderate. 
Osi ee ees He eae ArG@s.cses seis 99 96 to 99 55 to 65 | 0,2 to 2.5 .14t0.18 | 6.6 to 7.8 | Moderate. 

fecha iat A-6Lu..-.esnons 99 94 to 98 55 to 75 0.8 to 2.5 .14t0.19 | 5.1 to 65 | Moderate. 
SM to SP or SW..., A-3 to A-1-b___| 84 to 100 | 72 to 100] 3 to 15 | 5. 0to 10+ | .02t0.04 | 5.6 t06 5 | None. 

be Sece eee eee a AR Gi eto eae 99  94t0 98 | 55t0 75 | 0.8to25 .14to.19 | 5. 1 to 6 5 | Moderate. 
SM to SP or SW__-| A-38 to A-1-b___| 84 to 100 | 72 to 100 3 to 15 | 5.0 to 10+ .02 to. 04 | 5.6 te 6.5 | None. 
CL-ML__..------- A-6_.---------- 100 100 | 70 to 90 | 0.8 to 2.5 . 18 to. 20 | 5.6 to 7.3 | Moderate. 
8M to SP or SW__-| A-3 to A~1-b___| 84 to 100 | 72 to 100 | 8 to 15 | 5.0 to 10+ . 02 to. 04 | 5,6 to 65 | None. 
Cieeaerench case A-6_.--------- 100 100 |; 60 to 75 | 08 to 2.5 .15to.19 | 5.6to 6.5 Moderate. 
Wier eects He a oa A=G.0 cess ceeens 99 | 96 to 99 60 to 70 | 0.8 to 2.5 .16%+0.18 | 5.6to 6.5 | Moderate. 
, Cle Dee eye ee Soe AAf 6 csce cose 95 to 100 | 90 to 100 | 65 to 95 | 0.5 to 9.2 .14¢+0.18} 6& 1to73 | High. 

interpretations 


Soil features affecting—Continued 


Degree of limitations affecting— 


Farm ponds 


Agricultural Terraces and Waterways Foundations for | Sewage disposal 
drainage diversions low buildings ! fields ? 
Reservoir area Embankment | 
eed a =e 
Frequent flood- Variable; fair sta- | Low agricultural Not needed_....-| Not needed. .__- Severe: fre- Severe: fre- 


ing; too porous 
in many areas 
to hold water; 
high water 
table. 


i 
Moderate perme- | 
ability; exces- 
sive seepage 
where sand | 
lenses occur. 


Limestone gen- 
erally ata 
depth of 36 to 
50 inches, but 
at less than 36 
inches in a few 
places; exces- 
sive seepage. 


Too porous; 
sandy soil 20 
to 40 inches 
thick over 
limestone. 


bility; piping. 


Adequate strength 
and stability; 
fair or good 
compaction; 
slow perme- 
ability when. 
compacted. 


Adequate strength 


and stability 
above lime- 
stone; slow 
permeability 
above rock 
when com- 
pacted. 


Fair stability; 
fairly rapid 
seepage; diffi- 
cult to vegetate. 


potential. 


Not needed. 


Not needed_._____ 


_ Not needed__.___- 


May have a 
sandy lens in 


the subsoil; 
no severe 
limitations. 


Limestone gen- 


erally at a 
depth of 36 
to 50 inches, 
but at less 
than 36 
inches in a 
few places. 


Limestone at a 


depth of 20 


to 40 inches; 


difficult to 
vegetate; 
severe limi- 
tations. 


tate. 


No limitations__ 


Limestone gen- 
erally at a 
depth of 36 
to 50 inches, 
but at less 
than 36 
inches in a 
few places. 


Highly erod- 
ible; very low 
fertility; diffi- 
cult to vege- 


quent flood- 
ing; high 
water table. 


Moderate: fair 
or good bear- 
ing capacity; 
low compress- 
ibility. 


Moderate: fair 
or good bear- 
ing capacity; 
limestone 
generally at 
a depth of 
36 to 50 
inches, but 
at less than 
36 inches in 
places. 


Slight: lime- 
stone ata 
depth of 20 
to 40 inches. 


quent flood- 
ing; high 
water table, 


Slight or mod- 
erate: mod- 
erate perme- 
ability. 


Severe: lime- 
stone gener- 
ally ata 
depth of 36 
to 50 inches, 
but at less 
than 36 inches 
in a few 
places. 


Severe: lime- 
stone at a 
depth of 20 
to 40 inches. 
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Tasie 6.—Engineering 


Suitability as a source of— 


Soil features 


affecting— 
Soil series and map 
symbols 
Topsoil Sand Limestone Road fill Impermeable Highway ! 
material location 

Bassett (BeB, BeC, Good to a Unsuitable--_.-- Unsuitable_--_-- Good; low eom- | Good__-.------ Seepage in 

BeC2). depth of pressibility ; some cuts; 
about 7 fair or good susceptibility 
inches. bearing eca- to frost heave 

pacity; easily where sand 
compacted. | pockets occur. 

Blockton (Bk)-~------- Fair to a depth | Unsuitable__-_.- Unsuitable______ Unsuitable; Good, but Very poor work- 
of about 10 high shrink- workability ability; high 
inches. swell poten- very poor on shrink-swell 

tial; poor account of potential; 
bearing high clay difficult to 
capacity. content. compact. 

Burkhardt (BuA, BuC)__] Fair to a depth | Good; generally | Unsuitable______ | Good or exeel- Unsuitable__-.-- Good stability; 
of about 7 well-graded | lent; good | highly erod- 
inches. gravelly sand; bearing ca- ible on steep 

a few poorly pacity; very slopes. 
graded low shrink- 
lenses.3 swell poten- 

| tial. 

Chelsea (ChB, ChC, Very poor. ._--- Good; poorly Unsuitable__.___ Good; slight Unsuitable_____ Reasonable 

ChE). graded, fine compressi- stability; 

and medium bility; highly highly erod- 

sand. erodible. ible on steep 
slopes; loose 
sand may 
hinder haul- 
ing. 

Clyde (Ck).-.--------- Fair or good to | Unsuitable____-- Unsuitable_____. Very poor; wet- Good, but diffi- | Wetness; poor | 
a depth of ; ness; high water, cult to obtain drainage; 
about 20 table; high because of high water 
inches; high content of wetness, high table; high | 
water table. organic mater. water table, content of i 

and some organie mat- 
boulders. ter; fair or 
poor bearing 
capacity; 
high suscepti- 
bility to frost | 
action. | 

Coggon (CmB, CmC)_-.} Fair to a depth | Unsuitable...... | Unsuitable... | Good; low com- | Good...------. Seepage in some | 
of about 17 pressibility; cuts; suscepti- | 
inches. fair or good bility to frost | 

bearing capac- action in 
ity; easily sand pockets. 
compacted. 


See footnotes at end of table. 
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Soil features affecting—Continued 


Degree of limitations affecting— 


Farm ponds 


Reservoir area 


Embankment 


Agricultural 
drainage 


Terraces and 
diversions 


Waterways 


Foundations for 
low buildings ! 


i 
\ 


Sewage disposal 
fields ? 


Excessive seepage | 
where sand 
pockets occur. 


| Very slow perme- 
ability; very 
slow seepage; 
nearly level 
topography. 


Too porous..._- -- 


Too porous___.-.. 


Nearly level to- 
pography; mod- ; 
erately slow 
permeability ; 
high water 
table; some 
sand lenses 
require sealing. 


Excessive seepage 
where sand 
pockets occur. 


Adequate strength 
and stability; 
fair or good 
compaction ; 
slow permea- 
bility when 
compacted. 


Very poor worka- 
bility ; high 
shrink-swell 
potential; 
difficult to 
compact. 


Good stability; 
pervious; slope 
protection re- 
quired; difficult 
to vegetate. 


Reasonable stabil- | 


ity; pervious; 
fair or poor re- 
sistance to pip- 
ing; slope pro- 
tection required ; 
difficult to 
vegetate. 


Top 24 inches un- 


suitable; ade-~ 
quate strength 
and stability in 
material below; 
fair or good 
compaction; 
slow permea- 
bility when 
compacted; poor 
drainage. 


Adequate strength 
and stability; 
fair or good 
compaction; 
slow permea- 
bility when 
compacted. 


Some hillside 


Very slow permea- 


Not needed.__.--- 


Not needed_______ 


Moderately slow 


Moderately slow 


seepage; tile 
may be bene- 
ficial. 


bility ; surface 
drainage 
needed; sub- 
surface drain- 
age question- 
able. 


permeability ; 
subsurface 
drainage satis- 
factory where 
outlets are ade- 
quate; boulders 
may interfere 
with installation. 


permeability ; 
some hillside 
seeps can be 
drained by tile. 


Some wetness 
may occur 
after terraces 
are con- 
structed; 
cuts should 
be minimum; 
low subsoil 
fertility; 
slight limita- 
tions. 


Not needed; 
diversions 
above this 
soil may be 
beneficial. 


Seldom needed; 
shallow to 
gravelly ma- 
terial; diffi- 
eult to 
vegetate. 


Difficult to con- 
struct and 
maintain ; 
sandy; very 
low fertility ; 
difficult to 
vegetate; 
severe limita- 
tions. 


Generally not 
needed, but 
a diversion 
may protect it 
from overflow; 
poor drainage. 


Low subsoil 
fertility; some | 
areas may be 
wet after 
terraces are 
constructed; 
cuts should 
be minimum; 
slight limi- 
tations. 


Low fertility in 
till; tile may 
be needed; 
few limita- 
tions. 


| 
May be difficult 
to vegetate. 


Not needed. --- 


Sandy; highly 
erodible; dif- 
ficult to 
vegetatc. 


Tile needed; 
some boulders 
may interferee 
with installa- 
tion; low 
fertility in 
subsoil. 


Low fertility in 
subsoil; tile 
may be 
needed; few 
limitations. 


Slight: good 
bearing ca- 
pacity and 
shear 
strength; low 
compressi- 
bility. 


Severe: poor 
bearing ca- 
pacity and 
shear 
strength; 
uniform con- 
solidation. 


No limitation: 
very low 
compressi- 
bility. 


No limitations: 
fair or good 
shear 
strength; low 
compressi- 
bility. 


Severe: fair or 
poor bearing 
capacity ; 
high water 
table; uneven 
consolidation. 


Slight: good 
bearing ca- 
pacity and 
shear strength; 
low compress- 
ibility. 


Severe or mod- 
erate: mod- 
erately slow 
permeability. 


Severe: very 
slow permea- 
bility. 


Slight: rapid 
permeability ; 
unfiltered 
sewage may 
travel long 
distances. 


Slight: rapid 
permeability; 
unfiltered 
sewage may 
travel long 
distances. 


Severe: high 
water table. 


Severe or mod- 
erate: mod- 
erately slow 
permeability. 
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Tasie 6.—Kngineering 


Suitability as a source of— Soil features 
affecting— 
Soil series and map 
symbols 
Topsoil Sand Limestone Road fill! Impermeable Highway ! 
material location 

Colo (Cn, CoB).--.---- Fair or good to | Unsuitable__.__- Unsuitable____-- Very poor; wet- | Fair or good; Wetness; poor 

(For Terril part of a depth of ness; high high content drainage; 
CoB, see Terril about 40 | water table; of organic occasional 
series.) inches; high high content matter in top flooding; poor 

water table. of organic 40 inches; bearing capac- 
matter. high water ity. 
| ; table. 
i 
{ 

Cresco (CrB, CrC)_.-.. Good to a depth | Unsuitable__.__- Unsuitable..___.| Good; low com- | Good ___.-.-.-- Seepage in some 
of about 11 pressibility; cuts; frost 
inches, fair or good heave where 

bearing eapac- | sand pockets 
ity; easily oceur. 
compacted. 

Dickinson (DcB, DcC, | Fair toa depth | Good; poorly Unsuitable____._ Good or excel- | Unsuitable___.-- Fair stability; 

DoA, DoB, DoC). of about 10 graded fine lent; good seepage in 
(For Ostrander inches. and medium workability; some deep 
part of the DoA, sand at a very low cuts; steep 
DoB, and DoC | depth of 20 shrink-swell slopes highly 
units, see | to 40 inches. potential; erodible; sand 
Ostrander slopes may flow; 
series.) erodible, loose sand 
may hinder 
hauling. 

Dickinson (DdA, DdB)_| Fair to a depth | Good; poorly Unsuitable______ Good or excel- Unsuitable._—___ Fair stability; 
of about 10 graded fine lent; good steep slopes 
inches. and medium workability; highly crod- 

| sand; may very low | ible; loose 
grade to shrink-swell | sand may 
sandy potential; | hinder 
gravel.3 slopes hauling. 
erodible. 

Dickinson (DeA, DgB)-.| Fair toa depth Good; generally | Unsuitable.__.__ Good or excel- Unsuitable... ..- Very good sta- 
of about 10 well-graded lent; good bility; steep 
inches. gravelly sand bearing | slopes highly 

at a depth of capacity; erodible. 
20 to 40 very low 

inches; a few shrink-swell 

poorly potential. 

graded 

lenses. 

Dinsdale (DsB, DsC)__-| Good to a depth | Unsuitable_._.-- Unsuitable. ____- Fair in loess; Good___--.--_-- Seepage in 
of about 11 good in till; some cuts; 
inches. fair or good frost action 

bearing where sand 
capacity; lenses occur. 
easily com- 
pacted in till. 

t 


See footnotes at end of table. 
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Soil features affecting—Continued 


Degree of limitations affeeting— 


Farm ponds 


Reservoir area 


Embankment 


Agricultural 
drainage 


Terraces and 
diversions 


Waterways 


Foundations for 
low buildings! 


Sewage disposal 
fields # 


Moderately slow 
permeability ; 
occasional 
flooding; level 
topography. 


Excessive seepage 


where sand 
pockets occur. 


Moderately rapid 
permeability ; 
seepage rate 
may be high. 


Moderately rapid 
permeability ; 
substratum too 
porous. 


Too porous_____-- 


Excessive seepage 
in some sand 
pockets. 


238-951—67—-5 


i 


Poor stability ; 


high content of 
organic matter; 
high or mod- 
erate shrink- 
swell potential. 


Adquate strength 


and stability ; 
fair or good 
compaction ; 
slow permea- 
bility when 
compacted, 


Reasonable sta- 


bility; pervious; 
fair or poor 
resistance to 
piping; slope 
protection re- 
quired; diffi- 
cult to 
vegetate. 


Reasonable sta- 


bility; pervious; 
fair or poor 
resistance to 
piping; slope 
protection 
required; dif- 
ficult to 
vogetate. 


Very good sta- 


bility; pervious; 
slope protec- 
tion required; 
difficult to 
vegetate. 


Adequate strength 


and stability; 
fair or good 
compaction; 
slow perme- 
ability when 
eompacted. 


Moderately slow 


A few hillside 


Not needed______- 


Not needed_______ 


Not needed. _____- 


permeability ; 
subsurface drain- 
age satisfactory 
where outlets 
are available; 
protection from 
occasional over- 
flow is bene- 
ficial. 


seeps; tile may 
be beneficial. 


Not needed__..-_- 


Not needed. _._- 


Low fertility in 
subsoil; some 
areas nay be 
wet after con- 
struction 
of terraces; 
cuts should be 
minimum; 
slight limita- 
tions. 


Sandy subsoil 
has low fer- 
tility; dif- 
ficult to 
vegetate; 
cuts should 
be minimum; 
some 
limitations. 


Sandy subsoil 
has very low 
fertility; dif- 
ficult to veg- 
etate; gen- 
erally short 
slopes; cuts 
should be 
minimum. 


Seldom needed; 
subsoil sandy 
and gravelly 
below a depth 
of about 30 
inches; very 
low fertility; 
difficult to 
vegetate; cuts 
should be 
minimum. 


Glacial till at 
depth of 20 
to 40 inches; 
cuts should 
be kept 
above till. 


Not needed___-_- 


Low fertility in 
till; tile may 
be needed; 
few limita- 
tions. 


Subsoil highly 
erodible; 
difficult to 
vegetate. 


Not needed. ___. 


Not needed_____ 


Slight erodibil- 
ity; tile may 
be needed; 
few limita- 
tions. 


Severe: poor 
bearing capac- 
ity; high 
water table; 
high compress- 
ibility. 


Slight: good 
bearing capac- 
ity and shear 
strength; low 
compressi- 
bility. 


No limitations: 
very low 
compress- 
ibility. 


No limitations: 
low compress- 
ibility ; fair 
or good 
shear 
strength. 


No limitations: 
very low 
compress- 
ibility. 


Moderate: 
fair or good 
bearing ca- 
pacity; medi- 
um or high 
compress- 
ibility in 
loess; low 
compress- 
ibility in till. 


Severe: oceca- 
sional flood- 
ing; high 
water table. 


Severe or mod- 
erate: mod- 
erately slow 
permeability. 


Slight: rapid 
permeability. 


Slight: rapid 
permeability. 


Slight: rapid 
permeability ; 
unfiltered 
sewage may 
travel long 
distances; 
slight 
limitations. 


Severe or mod- 
erate: mod- 
erate to slow 
permeability 
in till. 
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TaBLe 6.—Engineering 


Suitability as a source of— 


Soil features 


affecting— 
Soil series and map 
symbols 
Topsoil Sand Limestone Road fill! Impermeable Highway t 
| material location 

Fayette (FaB, FaC2)___| Fair to a depth | Unsuitable_____- Unsuitable_.____ Fair; fair bear- | Fair..__--___._ Rolling topog- 
of about 9 ing capacity; raphy; highly 
inches, medium com- erodible; easy 

pressibility; to vegetate. 
fair work- 
ability. 

Floyd (FoB)_.------.-- Good to a depth | Unsuitable... _- Unsuitable. _____ Poor; seasonal Good; seasonal | Seasonal high 
of about 15 high water high water water table; 
inches. table; high table. frost action, 

content of 
organic 
matter to a 
depth of 
about 20 
inches. 

Franklin (Fr_.-------- Good to a depth | Unsuitable______ Unsuitable___..- Fair in loess; Good; seasonal {| Seasonal high 
of about 7 fair or good high water water table; 
inches. in till; fair table, susceptible to 

or good bear- frost action 
ing capacity; in sand 
till easily lenses, 
compacted; 
seasonal high 
water table. 
Hagener (HaB, HaC, | Poor_____-__.--] Good; poorly Unsuitable. _.___ Good; low com- | Unsuitable______ Reasonable sta- 
HaD). graded fine pressibility; bility; steep 
and medium highly erod- slopes highly 
sand, ible. erodible; loose 
sand may 
hinder haul- 
ing, 

Hagener (HbA, HbB)-_--| Poor_-.-.2.~.-- Good; poorly Unsuitable_-.__- Good to a Unsuitable___.__ Reasonable sta- 
graded fine depth of 30 bility; seep- 
and medium inches; good age in some 
sand; may to excellent cuts; loose 
grade to below this sand may 
gravel below depth; low hinder haul- 
a depth of 30 compressibil- ing; sand may 
inches, ity; highly flow; steep 

erodible. slopes highly 
erodible, 

Harpster (Hc)-..----_- Good or fair to | Unsuitable______ Unsuitable______ Very poor; wet- | Fair or good; Poor drainage; 
a depth of ness; high con- may be diffi- high water 
about 18 tent of organic cult to obtain table; poor 
inches. matter; high because of bearing 

water table. wetness. capacity. 


See footnotes at end of table. 
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Soil features affecting—Continued 


Degree of limitations affecting— 


Farm ponds 


_ _ _ Agricultural Terraces and Waterways Foundations for | Sewage disposal 
drainage diversions low buildings ! fields ? 
Reservoir area Embankment 
Seepage rate may | Fair stability; Not needed___-_--- Somewhat Somewhat Moderate: Slight or 
be excessive; fair compaction; erodible. I erodible. fair or poor moderate: 
reservoir should medium com- bearing capac- moderate 
be scarified pressibility ; ity; moderate permeability. 
and compacted. moderate or or high com- 
high shrink- | pressibility ; 
swell potential. uniform con- 
solidation. 
Moderate perme- | Fair stability; Moderate or Somewhat poor | Subsoil has low | Moderate: | Severe: 
ability; exces- fair compaction; moderately slow drainage; sub- fertility; tile fair or good moderate or 
sive seepage medium com- permeability ; soil has low needed; few bearing capac- moderately 
where a few pressibility ; tile generally fertility ; some limitations. ity; seasonal slow perme- 
sand lenses moderate improves limitations, high water ability; 
occur. shrink-swell drainage. table; uneven | seasonal high 
potential; fair consolidation. | water table. 
resistance to 
piping. 
Excessive seepage | Adequate sta- Moderate or Somewhat poor | Nearly level Moderate: Severe: 
where sand bility; fair or moderately slow drainage; topography; fair or good moderate or 
pockets and good compac- permeability; glacial till at tile needed; bearing capac- moderately 
Jenses occur. tion; slow tile may im- a depth of 20 few limita- ity; compres- slow perme- 
permeability prove drainage. to 40 inches; tions. sibility me- ability ; 
when com- some limita- dium to high seasonal high 
pacted. tions. in loess; low water table. 


Too porous_------ 


Too porous___.--- 


Moderately slow 
permeability; 
high water 
table; nearly 
level topogra- 
phy. 


Reasonable stabil- 
ity; pervious; 
fair or poor 
resistance to 
piping; slope 
protection re- 
quired; difficult 
to vegetate, 


Reasonable sta- 
bility; pervious; 
fair resistance 
to piping; slope 
protection re- 
quired; difficult 
to vegetate.. 


Poor stability; 
moderate or 
high shrink- 
swell potential. 


Not needed_____-_ 


Not needed__--_-- 


Moderately slow 
permeability; 
subsurface 
drainage is sat- 
isfactory if out- 
lets are 
available. 


Difficult to con- 
struct and 
maintain; 
sandy soil; 
very low fer- 
tility ; diffi- 
cult to vege- 
tate; severe 
limitations. 


Not needed__.-- 


| Not needed____- 


Sandy soil; 
highly erod- 
ible; difficult 
to vegetate. 


| Not needed_____ 


Not needed____. 


in till. 


No limitations: 
fair or good 
shear 
strength; low 
compressi- 
bility. 


No limitations: 
fair or good 
shear 
strength; low 
compressi- 
bility. 


Severe: poor 
bearing ca- 
pacity; high 
water table; 
high com- 
pressibility. 


| Severe: 


Slight: rapid 
permeability. 


Slight: rapid 
permeability, 


high 
water table. 
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SOIL SURVEY 


TaBLE 6.—Engineering 


Suitability as a source of— 


Soil features 


affecting— 
Soil series and map 
symbols 
Topsoil Sand Limestone Road fill? Impermeable Highway ! 
material location 
Hayfield (Hd)_-__.------ Good to a Fair or poor Unsuitable____-- Fair to a depth | Fair or good to | Coarse sub- 
depth of below a of about 42 a depth of stratum be- 
about 7 depth of inches; fair about 42 low a depth 
inches, about 42 to excellent inches; un- of 42 inches; 
| inches; water below this suitable be- nearly level 
table may be depth; very low this topography; 
at this level? high seasonal depth; very very high 
water table. high seasonal seasonal 
water table. water table. 
Hayfield (Hm)-__------- Good to a depth | Fair below a | Unsuitable______ Fair to a depth | Fair or good to | Coarse sub- 
of about 7 depth of of about 30 a depth of stratum be- 
inches, about 30 inches; fair to about 30 low a depth 
inches; water excellent be- inches; un- of 30 inches; 
table may be low this suitable below nearly level 
at this level. depth; very this depth; topography; 
high seasonal very high very high 
water table. seasonal seasonal 
water table. water table. 
Hayfield (Hv).-------- Good to a depth | Fair or poor Unsuitable. _____ Fair to a depth | Fair or good to | Coarse substra- 
of about 7 below a depth of about 38 a depth of tum below a 
inches. of about 38 inches; fair to about 38 depth of 38 
inches,3 excellent inches; un- inches; nearly 
below this suitable below level topog- 
depth; very this depth; raphy; very 
high seasonal very high high seasonal 
water table, seasonal water water table. 
table. 
Kenyon (KeB, KeC, Good to a depth | Unsuitable_____- Unsuitable____-- Good; low com- | Good_____._-._. Seepage in some 
KeC2). of about ll | pressibility; cuts; suscepti- 
inches. fair or good bility to frost 
bearing ca~ heave in sand 
pacity; easily pockets, 
compacted. 
Klinger (Kg)._.-..-..-| Fair or good to | Unsuitable_____. Unsuitable____-- | Fair in loess; Good; seasonal | Seasonal high 


See footnotes at end of table. 


a depth of 


about 12 
inches. 


good in till; 
fair or good 
bearing ca- 
pacity; till 
easily com- 
pacted; sea- 
sonal high 
water table. 


high water 


water table; 
susceptibility 
to frost action 
in sand lenses. 
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Soil features affecting Continued 


Degree of limitations affecting— 


Farm ponds 


level topogra- 
phy. 


Moderate perme- 


ability; porous 
substratum at 
a depth of 
about 30 
inches; nearly 
level topogra- 
phy. 


Moderate perme- 
ability; porous 
substratum at 
a depth of 
about 38 inches; 
nearly level 
topography. 


Excessive seepage 
in some sand 
pockets, 


Excessive seepage 
in some sand 
pockets and 
lenses. 


moderate or 
low shrink- 
swell potential; 
fair or poor re- 
sistance to 
piping. 


Fair stability; 


fair compac- 
tion; medium 
compressibility 
to a depth of 
about 30 
inches; mod- 
erate or low 
shrink-swell 
potential; poor 
resistance to 
piping. 


Fair stability; fair 


compaction; 
medium com- 
pressibility to a 
depth of about 
38 inches; mod- 
crate or low 
shrink-swell 
potential; fair 
or poor re- 
sistance to 


piping. 


Adequate strength 


and stability; 
fair or good 
compaction; 
slow permea- 
bility when 
compacted. 


Adequate stability; 


fair or good 
compaction; 
slow perme- 
ability when 
compacted. 


water table, 
tile may im- 
prove drainage, 


Permeability 
moderate in 
subsoil, rapid 
in substratum; 
because of very 
high seasonal 
water table, 
tile may im- 
prove drainage. 


Permeability mod- 
erate in subsoil, 
rapid in sub- 
stratum; be- 
cause of very 
high seasonal 
water table, tile 
may improve 
drainage. 


Some hillside seeps; 
tile may be 
beneficial; mod- 
erately slow 
permeability. 


Moderate or mod- 
erately slow 
permeability; 
tile may im- 
prove drainage. 


Not needed___.. 


Not needed_____ 


Low fertility in 
subsoil; some 
areas may be 
wet after con- 
struction of 
terraces; cuts 
should be 
minimum; 
slight 
limitations. 


Somewhat poor 
drainage; 
glacial till at 
a depth of 20 
to 40 inches; 
some 
limitations, 


Not needed____- 


Not needed_-___- 


Low fertility in 
till; tile may 
be needed; few 
limitations, 


Tile needed; few 
limitations. 


water table. 


Slight: very 
high seasonal 
water table; 
stable sub- 
stratum be- 
low a depth 
of 30 inches. 


Slight: stable 
substratum at 
a depth of 
about 38 
inches; very 
high seasonal 
water table. 


Slight:, good 
bearing ca- 
pacity and 
shear strength; 
low com- 
pressibility. 


Moderate: fair 
or good bear- 
ing capacity; 
compressi- 
bility medium 
or high in 
loess, low in 
till. 


Agricultural Terraces and Waterways Foundations for | Sewage disposal 
drainage diversions low buildings! fields # 
Reservoir area Embankment 
Moderate perme- | Fair stability; Permeability Not needed._-__ Not needed____- Slight: stable Moderate: 
ability; porous fair compac- moderate in substratum at rapid perme- 
substratum at | tion; medium subsoil, rapid a depth of ability in 
a depth of ’ compressibility in substratum; about 42 substratum, 
about 42 to a depth of because of very inches; very but very high 
inches; nearly about 42 inches; high seasonal high seasonal seasonal 


water table. 


Moderate: 
rapid perme- 
ability in 
substratum, 
but very high 
seasonal 
water table. 


Moderate: 
rapid perme- 
ability in sub- 
stratum, but 
very bigh 
seasonal water 
table. 


Severe or mod- 
erate: mod- 
erately slow 
permeability. 


Severe: mod- 
erate or mod- 
erately slow 
permeability; 
seasonal high 
water table. 
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SOIL SURVEY 


TABLE 6.—Hngineering 


Suitability as a souree of — 


Soil features | 


affecting-—— 
Soil serics and map 
symbols 
Topsoil Sand Limestone Road fill} Impermeable Highway ! 
material location 
Lamont (LaB, LaC, POOF enc eugene | Good; poorly Unsuitable___.-. Good or exeel- Unsuitable____-- Fair stability; 
LaD). | graded fine lent; good | seepage in 
and medium workability; | some cuts; 
sand ata very low steep slopes 
depth of 20 shrink-swell highly erodi- | 
to 40 inches. potential; ble; slope pro- | 
slopes tection re- 
erodible, quired; loose 
sand may 
hinder hauling; 
sand may flow, | 

Lamont (LbA)_-------- PooOresscsuckues Fair; poorly Unsuitable____.- Good or excel- Unsuitable____-- Fair stability; 

| graded fine lent; good steep slopes 
and medium workability ; highly erod- 
sand at a low shrink- ible; slope 
depth of 20 swell poten- | protection 
to 40 inches; tial; slopes / required; 
may grade to erodible, | loose sand 
gravelly sand } may hinder 
below a hauling, 
depth of 40 
inches. 

Lawler (Ld).---------- Good to a Fair or poor Unsuitable______ Poor to a depth | Fair or good to | Seasonal high 
depth of below a depth of 42 inches; a depth of water table; 
about 14 of about 42 fair to excel- about 42 coarse sub- 
inches. inches; water lent below inches; un- stratum be- 

table may be this depth; suitable be- low a depth 
at this seasonal high low this of 42 inches; 
depth.? water table; | depth; sea- nearly level 
high content sonal high topography. 
of organic water table, 
matter, 

Lawler (Lm). --------- Good to a Fair below a | Unsuitable____-- Poor to a depth | Fair or good to | Seasonal high 
depth of depth of ‘ of about 30 a depth of water table; 
about 14 about 30 inches, excel- about 30 coarse sub- 
inches. inches; water lent below ; inches; un- stratum be- 

table may be this depth; suitable be- low a depth 
at this seasonal high low this of 30 inches; 
depth. water table; depth; sea- nearly level 
high content sonal high opography. 
of organic water table. 
matter, 

Marsh (Ma)...-.------ POOP eee gece Unsuitable______ Unsuitable____-. Unsuitable______ Unsuitable_____- Intermittent 
ponds; very 
high water 
able, 

Marshan (Mr, Ms)---_-- Fair or good to | Poor; sand Unsuitable____-- Very poor; high | Fair or good to | Poor drainage; 


a depth of 
about 18 
inches; high 
water table. 


See footnotes at end of table, 


below a 
depth of 
about 42 
inches; high 
water table? 


water table; 
high content 
of organic 
matter, 


a depth of 40 
inches; high 
water table. 


high water 
able; high 
content of 
organic mat- 
ter; occa- 
sional short 
periods of 
flooding; high 
susceptibility 
to frost 
action. 
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Soil features affecting—Continued 


Degree of limitations affecting— 


Farm ponds 


Reservoir area 


Embankment 


Agricultural 
drainage 


Terraces and 
diversions 


Foundations for 


low buildings! 


Sewage disposal 
fields 2 


Moderately rapid 
permeability ; 
seepage rate 
may be high, 


Moderately rap- 
id permeabil- 
ity; seepage 
rate may be 
high; nearly 
level topogra- 
phy. 


Moderate per- 
meability ; po- 
rous substra- 
tum ata depth 
of 42 inches; 
nearly level 
topography. 


Moderate per- 
meability ; po- 
rous substra- 
tum at a depth 
of about 30 
inches; nearly 
level topogra- 
phy. 


Intermittent 
ponds; very 
high water 
table. 


Moderately slow 
permeability ; 
high water 
table; nearly 
level topogra- 
phy; rapid 
permeability in 
substratum. 


Variable 


Reasonable sta- 
bility; pervious; | 


fair or poor 
resistance to 
piping; slope 
protection re- 
quired; difficult 
to vegetate. 


Reasonable stabil- 


ity; pervious; 
fair or poor re- 
sistance to pip- 
ing; slope pro- 
tection re- 
quired; difficult 
to vegetate. 


Fair stability; 


fair compaction; 
medium com- 
pressibility to a 
depth of 42 
inches; mod- 
erate or low 
shrink-swell 
potential; fair 
or poor resis- 
tance to piping. 


Fair stability; 


fair compaction; 
medium com- 
pressibility to a 
depth of 30 
inches; moder- 
ate or low 
shrink-swell po- 
tential; poor 
resistance to 
piping. 


Poor stability and 


high compresgsi- 
bility above a 
depth of 20 
inches; high 
shrink-swell po- 
tential in upper 
42 inches; fair 
or poor resist- 
ance to piping. 


Not needed. ____-- 


Not needed_____-- 


Permeability 
moderate in 
subsoil, rapid 
in substratum; 
tile may 
improve drain- 
age. 


Permeability 


moderate in 
subsoil, rapid 
in substratum; 
tile may im- 
prove drainage. 


Not practical_-_... 


Rapid permeabil- 
ity in sub- 
stratum; sub- 
surface drain- 
age satisfactory 
if outlets are 
available, 


Sandy subsoil 


has low fertil- | 


ity; difficult 
to vegetate; 
some 
limitations. 


Not needed____- 


Not needed_____ 


Not necded_-__-- 


Not needed__.__ 


Not needed._._. 


Subsoil highly 


No limitations: 


low compress- 
ibility; fair or 
good shear 
strength. 


No limitations: 


low compress- 
ibility ; fair 

or good shear 
strength. 


Slight: _sea- 


sonal high 
water table; 
good stability 
below a depth 
of 42 inches, 


Slight: _sea- 


sonal high 
water table; 
good stability 
below a depth 
of 30 inches, 


Very severe: 


intermittent 
ponds; very 
high water 
table. 


Severe: high 


water table; 
fair or poor 
bearing ca- 
pacity; oeca- 
sional 
flooding. 


Slight: rapid 
permeability. 


Slight: rapid 
permeability. 


Moderate: 
rapid per~ 
meability in 
substratum; 
seasonal high 
water table. 


Moderate: 
rapid per- 
meability in 
substratum; 
seasonal high 
water table. 


Variable. 


Severe: high 
water table. 
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SOIL SURVEY 


TapLe 6.—Lngineering 


Soil series and map 
symbols 


Suitability as a source of — 


Soil features 
affecting— 


Topsoil Sand Limestone Road fill! Impermeable Highway ! 
matcrial location 

Marshan (Mt)_.------- | Fair or good to | Fair below a Unsuitable ____- Very poor; high | Fair or good to | Poor drainage; 
a depth of depth of water table; a depth of 30 high water 
about 16 about 30 high content inches; un- table; high 
inches; high inches; high of organic suitable be- content of 
water table. water table.3 matter, low this organic mat- 

depth; high ter; occa- 
| water table. sional short 
H periods of 
| flooding; high 
| susceptibility 
| to frost 
i action. 

Maxfield (Mx).-------- Fair or good to | Unsuitable___-_- Unsuitable ____- Very poor; Fair or good; Poor drainage; 
a depth of high water high water high water 
about 16 table; high table, table; poor 
inches; high content of bearing ca- 
water table. organic pacity; high 

matter, content of 
organic 
matter, 

Museatine (My)-.------ Fair or good to | Unsuitable____.- Unsuitable _____ Fair; fair bear- | Good; very high | Fair or poor 
a depth of ing capacity; seasonal bearing eapa- 
about 16 medium com- water table, city; very high 
inches, pressibility ; seasonal water 

fair work- table, 
ability. 

Nodaway (No)_..------ Good a sonenas6 Unsuitable. ____- Unsuitable_____ Fair; high com- | Fair______..2_- Occasional flood- 
pressibility; ing; fair bear- 
high content ing capacity, 
of organic 
matter below 
a depth of 45 
inches; fair 
compaction. 

Oran (OrA, OrB).------ Good to a depth | Unsuitable__.._- Unsuitable____- Fair or good; Good; very Frost action in 
of about 7 very high high season- sand pockets; 
inches. seasonal al water very high 

water table; table. seasonal 
low compress- water table. 
ibility; fair- 
or good bear- 
ing capacity; 
easily com- 
pacted. 
Ostrander (OsA, OsB, Good to a depth} Unsuitable__..-- Unsuitable_.__- Good; low com- | Good__.__.-..-- Seepage in some 
OsC). of about 11 pressibility ; cuts; frost 
inches, fair or good action in sand 
bearing ca- pockets. 
pacity; easily 
compacted, 
Peaty muck (Pe)------- Poor alone; Unsuitable___.-- Unsuitable___-- Unsuitable____-. Unsuitable__..-- Very poor sta- 


good to a 
depth of 
about 50 
inches if 
mixed with 
mineral soil; 
high water 
table. 


See footnotes at end of table. 


bility and 
bearing ca- 
pacity; muck 
to a depth of 
40 to 60 
inches; high 
water table. 
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Soil features affecting—Continued 


Degree of limitations affeeting— 


Farm ponds 


Reservoir area 


Embankment 


Agricultural 
drainage 


Terraces and 
diversions 


Waterways 


Foundations for 
low buildings ! 


Sewage disposal 
fields 2 


Moderately slow 
permeability; 
porous sub- 
stratum ata 
depth of 30 
inches; high 
water table; 
nearly level 
topography. 


Moderately slow 
permeability; 
high water 
table; nearly 
level topogra~ 
phy. 


Excessive seepage 
in some areas; 
nearly level 
topography. 


Moderate perme- 
ability; local 
flooding. 


Excessive seepage 
where sand 
pockets occur. 


Bottom should be 
searified and 
compacted; 
some sand 
pockets. 


Muck to a depth 
of 40 to 60 
inches; high 
water table; 
substratum 
generally 
stratified. 


238-951 


Poor stability and 
high compressi- 
bility above a 
depth of about 
20 inches; high 
shrink-swell po- 
tential in upper 
30 inches; poor 
resistance to 
piping. 


Stability poor in 
loess, adequate 
in till; compress- 
ibility high in 
loess, low in 
till. 


Fair stability; 
fair compaction; 
medium com- 
pressibility ; 
moderate or 
high shrink-swell 
potential. 


High compressi- | 
bility; fair | 
compaction; 
moderate or 
high shrink- 
swell potential; 
fair resistance 
to piping. 


Adequate shear 
strength and 
stability; fair 
or good com- 
paction; slow 
permeability 
when com- 
pacted. 


Adequate strength 
and stability ; 
fair or good 
compaction; 
slow perme- 
ability when 
compacted, 


Unsuitable... __ 


67-—_6 


Rapid permeabil- 
ity in sub- 
stratum; sub- 
surface drainage 
satisfactory if 
outlets are 
available. 


Moderately slow 
permeability ; 
subsurface 
drainage satis- 
factory if out- 
Jets are 
available. 


Moderate perme- 
ability; tile may 
improve drain- 
age. 


Protection from 
local flooding 
may be bene- 
ficial; subsur- 
face drainage 
not needed. 


Moderately slow 
permeability ; 
tile may im- 
prove drainage. 


Not needed____._- 


Tile required for 
crops; good out- 
lets necessary ; 
interceptor tile 
may be needed. 


Not needed_..__ 


Not needed_. ___ 


Not needed in 
level areas; 
somewhat, 
poor drainage; 
some limi- 
tations. 


Somewhat 
crodible. 


Somewhat poor 
drainage; low 
fertility in 
subsoil; some 
limitations. 


Low fertility in 
till; cuts 
should be 
minimum; 
slight 
limitations. 


| Not needed__.__ 


Not needed_____ 


Not needed_____ 


Tile needed; 
slight limi- 
tations. 


Somewhat 
erodible. 


Tile needed; low 
fertility in 
till; few lim- 
itations. 


Low fertility 
in till; few 
limitations. 


Not needed_____ 


Severe: high 
water table; 
fair or poor 
bearing ca- 
pacity; ocea- 
sional 
flooding. 


Severe: high 
water table; 
fair or poor 
bearing ca- 
pacity; com- 
pressibility 
high in loess, 
low in till. 


Moderate or 
severe: fair 
or poor bear- 
ing capacity; 
very high 
seasonal 
water table; 
uniform con- 
solidation, 


Moderate or 
severe: poor 
bearing capac- 
ity; local 
flooding. 


Moderate: 
good bearing 
capacity and 
shear strength; 
very high 
seasonal water 
table; low 
compressi- 
bility. 


Slight: good 
bearing ca- 
pacity and 
shear strength; 
low com- 
pressibility, 


Very severe: 
muck to a 
depth of 40 
to 60 inches; 
muck should 
be removed 
from founda- 
tions; high 
water table. 


Severe: high 
water table, 


Severe: high 
water table. 


Moderate or 
severe: 
moderate per- 
meability; 
very high 
seasonal water 
table. 


Severe: local 
flooding; 
moderate 
permeability, 


Severe: mod- 
erately slow 
permeability ; 
very high 
scasonal water 
table 


Moderate: 
moderate 
permeability. 


Severe: high 
water table. 
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SOIL SURVEY 


Taste 6.—Lngineering 


Suitability as a source of— 


| 


Soil features 


affecting— 
Soil series and map 
symbol 
Topsoil Sand Limestone Road fill! Impermeable Highway ! 
material location 
\ 

Peaty muck (Pm)-_----- Poor alone; | Unsuitable______ Unsuitable.._.__| Unsuitable _____. Unsuitable____- Very poor sta- 
good toa bility and 
depth of bearing ca- 
about 30 | i pacity; 20 to 
inches if i | 40 inches of 
mixed with muck; high 
mineral soil; water table. 
high water | 
table. | 

Port Byron (PoB, Good to a depth | Unsuitable_._--- Unsuitable____-- Fair; fair or fT ce eae en Highly erodible; 

PoC?2, PoD2). of about 11 poor bearing | some rolling 
inches. capacity and | topography; 
shear strength; easy to 
fair work- I vegetate. 
ability. 

Readlyn (ReA,t! ReB)_--| Good to a depth | Unsuitable__.___ Unsuitable_____- Fair or good; | Good; very high | Frost action in 
of about 11 very high seasonal sand pockets; 
inches, seasonal | water table, very high 

water table; | seasonal water 
low compress- | table. 

ibility; fair 

or good bear- 

ing capacity; 

easily com- | 

pacted. | 

Riceville (RfB)_------- Good to a depth | Unsuitable___.-.| Unsuitable. ____- Fair or good; | Good; very high | Frost heave in 
of about 7 very high | seasonal sand pockets; 
inches, seasonal water table. very high 

waiter table; seasonal 
low compress- water table. 
ibility; fair 
or good bear- 
ing capacity; 
easily com- 
pacted. 
Rockton (RkB, RKC, Good to a depth | Unsuitable.___-- Suitable at a Poor; limestone Fair or good; Limestone at a 
RkD), of about 10 depth of 20 at a depth of limestone at depth of 20 
inches. to 32 inches. 20 to 32 a depth of 20 to 32 inches. 
inches. to 32 inches. 
| 
i 

Rolfe (Ro)------------ Good to depth Unsuitable___-_- Unsuitable._..-- Poor or very Fair or good; Poor drainage; 
of about 10 poor; high high water poor bearing 
inches. water table; table. eapacity; high 

high content water table. 
of organic 
matter, 


See footnotes at end of table. 
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Soil features affecting—Continued 


Degree of limitations affecting— 


Farm ponds 


| 
| 


— Agricultural Terraces and Waterways | Foundations for | Sewage disposal 
drainage diversions low buildings ! fields 2 
Reservoir area Embankment 
Muck toa depth of | Unsuitable..-_____ Tile required for Not needed. ___. | Not needed_____ Very severe: Severe: high 


20 to 40 inches; 
high water 
table; substra- 
tum generally 
stratified. 


Excessive seepage 
in some areas. 


Excessive seepage 
where sand 
pockets oceur. 


Excessive seepage 
where sand 
pockets oceur. 


Limestone at a 
depth of 20 to 
32 inches; 
excessive seep- 
age. 


Slow permea- 
bility; nearly 
level topog- 
raphy; high 
water table. 


Fair stability; fair 
compaction, 
but poor if 
above optimum 
moisture con- 
tent; moderate 
shrink-swell 
potential. 


Adequate shear 
strength and 
stability; fair 
or good com- 
paction; slow 
permeability 
when com- 
pacted. 


Adequate shear 
strength and 
stability; fair 
or good com- 
paction; slow 
permeability 
when com- 
pacted. 


Limestone at a 
depth of 20 to 
32 inches; ade- 
quate strength 
and stability 
above lime- 
stone; slow 
permeability 
above rock 
when com- 
pacted. 


Fair or poor sta- 
bility; moderate 
or high shrink- 
swell poten- 
tial; poor work- 
ability. 


erops; good out- 
lets necessary; 
interceptor tile 
may be needed. 


Not needed_______ 


Moderately slow 
permeability ; 
tile may im- 
prove drainage. 


Slow perme- 
ability; tile 
may improve 
drainage. 


Not needed______- 


Slow permea- 
bility; tile nor- 
mally improves 
drainage if out- 
lets are adequate; 
surface inlets 
or drains may 
be needed. 


Somewhat 
erodible. 


Somewhat poor 
drainage; low 
fertility in 
subsoil; some 
limitations. 


Somewhat poor 
drainage; low 
fertility in 
subsoil; some 
limitations. 


Limestone at a 
depth of 20 
to 32 inches; 
severe limita- 
tions. 


Not needed__-___ 


Somewhat 
erodible, 


Low fertility in 
till; tile 
needed; few 
limitations. 


Low fertility in 
till; tile 
needed; few 
limitations, 


Limestone at a 
depth of 20 
to 32 inches; 
few limita- 
tions. 


Not needed__--__ 


20 to 40 
inches of 
muck that 
should be re- 
moved from 
foundations; 
high water 
table, 


Moderate: fair 
or poor bear- 
ing capacity; 
moderate or 
high com- 
pressibility ; 
uniform 
consolidation. 


Moderate: 
good bearing 
capacity 
and shear 
strength; 
very high 
seasonal 
water table; 
low compres- 
sibility. 


Moderate: 
good bearing 
capacity 
and shear 
strength; 
very high sea- 
sonal water 
table; low 
compressi- 
bility. 


Slight: lime- 
stone at a 
depth of 20 
to 32 inches. 


Severe: poor 
drainage; fair 
or poor bear- 
ing capacity; 
uneven con- 
solidation. 


water table. 


Slight or mod- 
erate: mod-~- 
erate perme- 
ability; some 
very stecp 
slopes. 


Severe: mod- 
erately slow 
permeability ; 
very high 
seasonal 
water table. 


Severe: slow 
permeability; 
very high 
seasonal water 
table. 


| Very severe: 
limestone at 
a depth of 20 
to 32 inches. 


Very severe: 
slow permea- 
bility; high 
water table. 
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Taste 6.—Lngineering 


Suitability as a source of— Soil features 
affecting— 
Soil series and map | 
symbols 
Topsoil Sand Limestone Road fill! Impermeable Tlighway # 
material location 
Sable (Sa)__---._-.._- Fair to a depth | Unsuitable___._- Unsuitable_._.-- Very poor; wet- | Fair or good; Poor drainage; 
of about 18 ness; high water may be diffi- high water 
inches. table; high con- cult to obtain table; poor 
; tent of organic because of bearing capac- 
matter. wetness and ity; high 
high water content of 
table. organic 
matter. 
Sattre (SbA, SbB)____- Good to a depth} Fair or good Unsuitable__._-- Fair to a depth | Fair or good Coarse sub- 
of about 7 below a depth of 42 inches; to a depth of stratum at a 
inches. of 42 inches; good or excel- 42 inches; depth of 42 
well-graded to lent below unsuitable inches. 
poorly graded | this depth. below this 
sand or | depth. 
gravel, 3 | 
Sattre (SdA)_---..22-- Good to a depth | Good belowa | Unsuitable_____- Fair to a depth | Fair or good to | Coarse sub- 
of about 7 depth of 30 of 30 inches; a depth of 30 stratum at a 
!  inehes, inches; well- good or excel- inches; unsuit- depth of 30 
| graded to lent below able below inches; nearly 
| poorly graded this depth. this depth. level topog- 
sand or | raphy. 
| gravel. 
| 
Seaton (SeB, SeC2, PAM cates at Unsuitable... Unsuitable____-- Fair; fair or Fairsnssses-s5} Highly erodible; 
SeD2, SeD3, SeE2, poor bearing rolling topog- 
SeF2), Capacity and raphy; easy 
shear to vegetate. 
strength; fair 
workability. 
Sogn (SoD, SoF)----- Poor; limestone | Unsuitable_._.__ Suitable ata Very poor; Poor; limestone | Limestone at a 
at a depth of depth of 4 to limestone at at a depth of depth of 4 to 
4 to 15 inches. 15 inches, a depth of 4 4to 15 inches, 15 inches; roll- 
to 15 inches, ing topog- 
raphy, 
Spillville (Sp, Sv)_--_-. Good_.____.---| Unsuitable______ Unsuitable______ Fair or poor; Fair or good; Seepage in some 
(For Colo part of high content high content cuts; occa- 
the Sv unit, see of organic of organic sional flood- 
the Colo series.) matter to a matter to a ing. 
depth of 40 depth of 40 
inches; easily inches. 
compacted. 
Terril (TxA, TxB)__..._| Good to a depth] Unsuitable_____. Unsuitable______ Fair or poor; Fair or good. __.| Seepage in 
of about 30 high content some cuts; 
inches. of organic occasional 
matter to a flooding, 
depth of 20 
to 40 inches; 
easily com- 
pacted. 


See footnotes at end of table. 
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Soil features affecting—Continued 


Degree of limita 


tions affecting— 


Farm. ponds 


“ Agricultural Terraces and Waterways Foundations for | Sewage disposal 
drainage diversions low buildings 1 fields 2 
Reservoir area Embankment 
Moderately slow | Poor stability; Moderately slow Not needed____-_ If needed, poor | Severe: poor Severe: high 
permeability ; high or mod- permeability ; drainage may bearing capac-! water table. 
high water erate shrink- subsurface interfere with ity; high 


table; nearly 
level topog- 
raphy. 


| Moderate permea- 
| bility; porous 
substratum ata 
depth of 42 
inches; nearly 
level topog- 
raphy. 


Moderate permea- 
bility; porous 
substratum at a 
depth of 30 
inches; nearly 
level topog- 
raphy. 


Excessive seepage 
in some areas. 


Limestone at a 
depth of 4 to 
15 inches; 
unsuitable. 


Moderate perme- 
ability ; 
occasional 
flooding. 


Some sand lenses 
below a depth 
of 40 inches; 
excessive seep- 
age where sand 
lenses oceur. 


| Adequate strength 


swell potential; 
high compressi- 
bility. 


Fair stability; fair 
compaction; 
medium com- 
pressibility to a 
depth of 42 
inches; moderate 
or low shrink- 
swell potential; 
poor resistance 
to piping. 


Fair stability; fair 
compaction ; 
medium com- 
pressibility to a 
depth of 30 
inches; moderate 
or low shrink- 
swell potential; 
poor resistance 
to piping. 


Fair stability; fair 


compaction, but | 


poor if above 
optimum mois- 
ture content; 
moderate 
shrink-swell 
potential. 


Limestone at a 
depth of 4 to 
15 inches; 
unsuitable, 


Adequate strength 
and stability ; 
high content of 
organic matter; 
fair or poor 
resistance to 
piping; easy to 
vegotate. 


and stability; 
fair or poor 
resistance to 
piping; easy to 
vegetate., 


drainage is sat- 
isfactory if out- 
lets are 
available. 


Not needed... _ 


Not needed______- 


Not needed__.____ 


Not needed___..__ 


Tile may improve 
drainage if 
outlets are 
available; pro- 
tection from 
overflow is 
beneficial. 


Not needed_.__... 


Not needed in 
level areas; 
no limitations 
in sloping 
areas. 


| Not needed__-___ 


Somewhat 
erodible. 


Limestone at a 
depth of 4 to 
15 inches; 
severe limi- 
tations. 


Not needed_____ 


No limitations__ 


construction ; 
tile needed; 
nearly level 
topography. 


If needed, no 
limitations. 


Not needed. ___- 


Somewhat 
erodible. 


aan 
Limestone at a 


depth of 4 to 
15 inches. 


Not needed... _- 


No limitations... 


water table; 
high com- 
pressibility. 


Slight: fairly 
stable sub- 
stratum ata 
depth of 42 
inches, 


No limitations__ 


Moderate: 
fair or poor | 
bearing capac- 
ity; medium 
or high com- 
pressibility ; 
uniform 
consolidation. 


No limitations__ 


Moderate or 
severe: fair 
or poor bear- 
ing capacity; 
occasional 
flooding; 
medium com- 
pressibility. 


Moderate: 
fair bearing 
capacity ; 
medium com- 
pressibility. 


Slight: rapid 
permeability 
in substratum. 


Slight: rapid 
permeability 
in substratum. 


Slight or 
moderate: 
moderate 
permeability ; 
some very 
steep slopes. 


Very severe: 
limestone at 
a depth of 4 
to 15 inches. 


Very severe: 
oceasional 
flooding. 


Severe where 
the soil is in 
drainage- 
ways; slight 
or moderate 
in other areas 
because of 
moderate 


permeability. 
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Tasie 6.—Engineering 


Soil features 


Suitability as a source of— |  affecting-— 
Soil series and map | 
symbols | 
Topsoil Sand Limestone Road fill t Impermeable Highway ! 
material location 

Tripoli (Tr).----------]| Fair to a depth | Unsuitable__.__- Unsuitable___--- Poor or very Good; high Poor drainage; 
of about 16 poor; high water table. high water 
inches. water table; table; fair or 

high content poor bearing 
of organic | capacity. 
matter. | 
| 
Waukegan (WaA, Good to a Fair or good Unsuitable___._- | Fair to a depth | Fair to a depth | Coarse-tex- 
WaB). depth of below a depth | of 42 inches; of 42 inches; tured sub- 
about 11 of 42 inches; good to excel- unsuitable | stratum ata 
inches. well-graded lent below below this | depth of 42 
to poorly this depth. depth » inches; good 
graded sand workability. 
or gravel} 
Waukegan (WaA, Good to a Good below a Unsuitable___.-- Fair to a depth | Fair to a depth | Coarse-tex- 
WeB, WeC). depth of depth of 30 of 30 inches; of 30 inches; tured sub- 
about 14 inches; well- good or excel- unsuitable stratum ata 
inches. graded to lent below below this depth of 30 
poorly graded this depth; depth. inches; good 
sand or good bearing workability. 
gravel} capacity and i 
shear strength 
below a depth 
of 30 inches. 

Waukegan (WkA)------ Good to a Fair or good Unsuitable_._.-- Fair to a depth | Fair to a depth | Coarse-tex- 
depth of below a of 42 inches; of 42 inches; tured sub- 
about 12 depth of 42 good or excel- unsuitable stratum be- 
inches. inches; well- lent below below this low a depth 

graded to this depth. depth. of 42 inches; 
poorly graded good work- 
sand or ability. 
gravel? | 
| 
| 
i 
Winneshiek (WnB, Good to a Unsuitable ______ Suitable at a Poor; lime- Fair or good; Limestone at a 
WnC). depth of depth of 20 stone ata limestone at depth of 20 
about 7 to 32 inches, depth of 20 a depth of 20 | to 32 inches. 
inches, to 32 inches. to 82 inches. 
| 
| 


1 Engineers and others should not apply specific values to the 
estimates given for bearing capacity of soils. 

2 On-site tests should be made before any sewage disposal system 
Slopes of less than 10 percent generally do not ereate 


is installed. 


rate of permeability. 


serious problems if the soils are otherwise suitable. All the soils 
along the Wapsipinicon River and Plum Creek have a high water 
table and are unsuitable for use as filter fields regardless of their 
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Soil features affecting—Continued 


Degree of limitations affecting— 


Farm ponds 


Reservoir area 


Embankment, 


Agricultural 
drainage 


Terraces and 
diversions 


Waterways 


Foundations for 
low buildings ! 


Sewage disposal 
fields # 


Moderately slow 
permeability ; 
high water 
table; nearly 
level topog- 
raphy. 


Moderate per- 
meability; po- 
rous substra- 
tum at a depth 
of 42 inches; 
nearly level 
topography. 


Moderate per- 
meability ; po- 
rous substra- 
tum at a depth 
of 30 inches. 


Moderate per- 
meability; po- 
rous substra- 
tum at a depth 
of 42 inches; 
nearly level 


topography. 


Limestone at a 
depth of 20 to 
32 inches; ex- 
cessive seepage 
rate. 


Top 20 inches un- 
suitable; mate- 
rial below has 
adequate 
strength and 
stability; fair or 
good compac- 
tion; slow per- 
meability when 
compacted; 
poor drainage. 


Fair stability; 
fair compaction; 
medium com- 

ressibility to a 

depth of 42 

inches; mod- 

erately low 
shrink-swell po- 
ential; fair or 
oor resistance 
tO piping. 


Fair stability; 
fair compaction; 
medium com- 
pressibility to a 
depth of 30 
inches; moder- 
ate or low 
shrink-swell po- 
tential; poor 
resistance to 
piping. 


Fair stability; 
fair compaction; 
medium com- 
pressibility to a 
depth of 42 
inches; moder- 
ate or low 
shrink-swell po- 
tential; fair or 
poor resistance 
to piping. 


Limestone at a 
depth of 20 to 
32 inches; ade- 
quate strength 
and stability 
above lime- 
stone; slow per- 
meability above 
rock when com- 
pacted. 


Moderately slow 
permeability ; 
subsurface 
drainage satis- 
factory if out- 
lets are avail- 
able. 


Not needed___._.- 


Not needed___.__- 


Not needed_....-_- 


Not needed__.. 2. 


Not needed_____ 


Coarse-tex- 
tured sub- 
stratum at a 
a depth of 42 
inches; no 
limitations. 


Coarse-tex- 
tured sub- 
stratum at a 
depth of 
about 380 
inches; low 
fertility; diffi- 
cult to vege- 
tate; some 
limitations. 


Not needed____- 


Limestone at a 
depth of 20 
to 32 inches; 
severe limi- 
tations. 


Where water. 
ways are 
needed, poor 
drainage may 
interfere with 
construction; 
tile needed; 
nearly level 
topography, 


No limitations. _ 


Coarse tex- 
tured sub- 
stratum at a 
depth of 30 
inches; few 
limitations. | 


Not needed 


Limestone at a 
depth of 20 
to 82 inches; 
few limi- 
tations. 


Severe: poor 
drainage; high 
water table; 
fair bearing 
capacity. 


Slight: stable 
substratum 
at a depth of 
42 inches. 


No limitations__ 


Slight or mod- 
erate: fair 
or poor bear- 
ing capacity 
to a depth of 
42 inches; 
stable sub- 
stratum. 


Slight: lime- 
stone ata 
depth of 20 
to 32 inches. 


Very severe; 
high water 
table. 


Slight: rapid 
permeability 
in substra- 
tum. 


Slight: rapid 
permeability 
in substra- 
tum. 


Slight: rapid 
permeability 
m substra- 
tum. 


Severe: lime- 
stone at a 
depth of 20 
to 32 inches. 


3 Only a few soils in Bremer County are possible sources of gravel. 
In many areas of these soils there are limitations because the gravel 
is interbedded with sand lenses or because there is a high water 


table, especially along the Wapsipinicon River and Plum Creek. 


Soils that are sources of gravel are the Burkhardt and Dickinson 
(fair or good), Sattre, Waukegan, Hayfield, and Lawler (fair or 
poor), and Marshan (poor). 
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Because of their high in-place density, the glacial till 
soils generally do not have an excessively high moisture 
content and are more easily compacted than soils derived 
from loess. 

Fayette, Seaton, and Port Byron soils formed in local 
deposits of loess that occur as elongated ridges southeast 
of Waverly, east of and parallel to the Cedar River. 
These soils have an A~6 (ML-CL) classification. The 
deposits of loess are at least 15 feet thick, and fresh cuts 
made for roadway grades will cause the loess to erode 
rapidly unless erosion control measures are applied al- 
most immediately. 

The Kenyon, Bassett, Ostrander, and other soils 
derived from loam till, are loams and sandy loams of 
A-6 and A-4 (CL) classification. If found in or adja- 
cent to grading projects, these soils are normally placed 
in the upper subgrade of unstable areas. Pockets and 
lenses of sand, many of which are water bearing, are com- 
monly interspersed throughout the till. Where the road 
grade is only a few feet above such a deposit and silty till 
overlies it, frost. heaves are likely to develop unless the 
deposit is drained or the soil above it is replaced with 
granular backfill or clayey glacial till. 

The bottom-land soils formed in recent alluvium that 
washed from the hills and uplands. The Colo soil has 
a thick, organic surface layer that may consolidate errat- 
ically under an embankment load. This soil is classified 
A-T (CL, ML or OF). It has low in-place density and 
high moisture content. The Nodaway soil, which occurs 
on bottom lands, is a silty clay and is classified A-7 
(CL). It has a sandy silt overwash, classified A--6 (CL), 
that also has low in-place density and high moisture con- 
tent. If these soils are used as foundations of embank- 
ments more than 15 feet high, they should be carefully 
analyzed to make sure there is sufficient strength to sup- 
port such embankments. Roadways through bottom 
lands should be constructed on continuous embankments 
that extend above the level of frequent flooding. The 
Nodaway and similar soils may have an overwash of 
fine sand, and, 1f an embankment is constructed only a 
few feet above the water table, frost heaving may result 
unless proper drainage is established or materials not 
susceptible to frost action are used in the subgrade. 

The bedrock under the glacial till is limestone. In 
areas where the bedrock is not deeply buried, sinkholes 
have formed, leaving the typical drained potholes or 
depressions. Because these sinkholes do not provide 
foundation support for roadway embankments or struc- 
tures, their location and extent should be carefully deter- 
mined during preliminary investigations. The soils of 
the Atkinson and Winneshiek series, which are classified 
A-6 (CL) over A-7-6 (CH), occur where bedrock is 
close to the surface. The subsoil is undesirable as upper 
subgrade because of its high clay content and nonuniform 
residual characteristics. 

All of the soils underlain by limestone are suitable for 
winter grading. 


Soil Properties Affecting 
Conservation Engineering 


In this section soil properties are discussed in relation 
to the construction of drainage systems, terraces, diver- 


sions, waterways, and farm ponds. Table 6 shows the 
suitability of the soils for these purposes. Technical 
assistance in designing drainage systems and other con- 
servation structures can be obtained through the Bremer 
County Soil Conservation District. 

Irrigation, which is also a part of conservation engi- 
neering, is not discussed in this survey, because it is not 
practiced extensively in Bremer County. Corn and 
meadow crops are irrigated by the sprinkler method on 
some of the flat sandy soils near Plainfield. 

Drainage systems.—Artificial drainage of fields to 
reduce time lost after rains has become increasingly im- 
portant. Tile drainage is the most common method. 
Open. ditch drainage is second. 

A tile drainage system is installed to remove excess 
subsurface water and, in some cases, to remove surface 
water through surface intakes. The factors to consider 
before installing tile are (1) the need for drainage, (2) 
the suitability of tile drainage, (8) the availability of a 
suitable outlet, and (4) an adequate design to provide a 
complete and economical system. 

The permeability of the soil determines whether or 
not tile drainage will work well. Tile drains are not 
satisfactory in very slowly permeable soils, such as Block- 
ton silty clay loam, dark gray subsoil variant. Surface 
water can be removed from such soils through open in- 
takes. Shallow surface drains can also be graded away 
from these areas to remove excess surface water. Tile 
drains work well in soils that have moderate to modcrate- 
ly slow permeability (fig. 18). In Riceville loam and 
other slowly permeable soils, the tile lines need to be 
closer together than in soils that have moderate permea- 
bility, and even then they may work only moderately 
well. Tile is hard to install and maintain in Marshan 
clay loam, moderately deep, and in other soils that have 
a sand substratum, 

Open ditches are used to remove excess surface water 
or to remove water collected by tile. Shallow open ditches 
are effective in removing water from depressional areas. 

Information concerning drainage for soils of the 
county can be obtained from the “Iowa Drainage Guide,” 
published by Iowa State University (4). 

Terrvaces.—A. terrace is a ridge built across a slope to 
intercept runoff and seepage and to control erosion. Ter- 
races control erosion by reducing the length of slope so 
that fields on long slopes can be cropped more intensively 
without excess loss of soil. In addition, terraces conserve 
moisture in dry years, improve surface drainage, improve 
row patterns, and act as guidelines for contour planting 
and for field divisions. 

The factors to consider before building a terrace are the 
purpose, the slope of the soil, and the soil material of 
which the terrace will be built. 

Most of the terraces built in Bremer County are graded 
terraces, which are designed to discharge runoff water at 
a nonscouring rate. Level terraces are satisfactory on 
some of the Port Byron and Seaton soils, but graded ter- 
races are generally more satisfactory, especially during 
seasons of more than normal rainfall. 

Cut and fill terraces are best for most deep soils that 
have slopes of as much as 12 percent. By the use of cut 
and fill methods, terraces can be constructed so that they 
are parallel, and point rows can be eliminated between 
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Figure 13.—A fiel 


terraces. On slopes that are steeper than 12 percent, con- 
sideration should be given to the use of bench terraces 
with seeded back slopes. 

Port. Byron, Seaton, Fayette, and other loess-derived 
soils that have suitable slopes can be terraced. Kenyon, 
Ostrander, Coggon, Bassett, and other till-derived soils 
are less well suited because their subsoil is less fertile and 
most of them have a stone or pebble layer, which is de- 
trimental if exposed in terrace channels. In Bassett, Ken- 
yon, and a few other soils, terracing may increase wetness. 
Tile drains are needed in these soils. Terracing extreme- 
ly sandy soils is generally not recommended. Sands slump 
and blow into the terrace channels, making maintenance 
very difficult. Rockten, Winneshiek, and similar soils 
underlain by limestone bedrock can be terraced, but deep 
cuts should be avoided. Deep cuts also should be avoided 
in soils that are firm below the pebble layer. 

Diversions —A diversion is a channel constructed across 
the slope to intercept surface water from the soils up- 
slope and thus protect the soils on lower slopes or bottom 
lands. Terril, Spillville, and Clyde soils are examples of 
those that can benefit from diversions placed upslope. In 
addition to intercepting runoff, diversions prevent gully- 
ing and catch silt that might cover young plants. 

Grassed waterways.—A. grassed waterway is a vegetated 


d of Tripoli clay loam to be drained by tile. 


eth ut 


channel that conducts runoff water at a nonerosive velo- 
city to a safe or stable outlet. All drainageways are sub- 
ject to gullying unless they are protected by a good vege- 
tative cover. If gullies have formed in waterways, large 
amounts of earth have to be moved before the channels 
can be shaped properly. Many waterways that have a 
steep grade need grade stabilization structures to flatten 
the grade and reduce the velocity of water. Grassed 
waterways are also needed as outlets for terraces and 
diversions. 

Most soils in Bremer County can produce enough vege- 
tation to prevent erosion if the channels are shaped and a 
suitable grade is established. Many waterways are in 
the Colo and Terril soils, which are very fertile. Where 
infertile soil material has been exposed by earthmoving, 
a topdressing of surface material, manure, and mulch 
may be needed before enough vegetation can be produced 
to protect the waterway. 

In many places waterways should be drained by tile 
so that suitable grass can be established and the water- 
ways will be dry enough to be crossed by farm machinery. 

The till-derived soils commonly have a pebble band 
between the till and the overlying soil. Pebbles in the bot- 
tom of a waterway can set wp turbulence and cause cut- 
ting. 


80 SOIL SURVEY 


Erosion control structures in waterways.—Reinforced 
concrete drop spillways or drop inlets are the most com- 
monly used structures for controlling erosion in water- 
ways. Such structures are generally needed in waterways 
that drain the Nodaway, Terril, and similar soils. 

Generally, reinforced concrete drop spillways are used 
for waterways that have a drop of as much as 6 to 8 feet. 
Grades in the waterway below a drop spillway must be 
stabilized to prevent gullying on the downstream side 
from undermining the structure. The grade below a drop 
spillway can be steep if the structure can be placed on a 
rock base. 

Farm ponds-—Farm ponds provide water for livestock 
in areas where there is no natural supply or an insuflici- 
ent one. Thus, they also help in controlling erosion by 
making additional acreage available for rotation grazing. 
Ponds also provide fishing and other forms of recreation 
(fig. 14). 

In general, the soils derived from glacial till are better 
fill for farm pond embankments than those derived from 
loess, but not many suitable sites are available in those 
sections of the county where the glacial soils are pre- 
dominant. If a pond is to be constructed in soil that is 
shallow to limestone bedrock, the site should be carefully 
selected. 


Drop inlets are used for controlling the velocity of 
runoff in waterways that have a drop in excess of 8 feet. 
They are constructed of metal or concrete and are set into 
the upstream side of an earth dam to stabilize the up- 
stream grade. The inlet is connected to a spillway of 
metal or concrete pipe, which passes through the dam 
and empties at a lower elevation into a stable waterway. 
Suitable fill material may have to be obtained at a con- 
siderable distance from the structure site. Good compac- 
tion usually can be obtained with regular equipment, if 
care is used in selecting and placing fill material. Glacial 
soil material is generally better for fill material than 
loessal material, If side abutments are seepy, toe drains 
should be provided under the structure. Structures placed 
in areas of Clyde soils commonly need toe drains. 


Genesis, Classification, and 
Morphology of Soils 


In this section the genesis, or formation, of soils is 
discussed, the two systems of soil classification now in use 
are explained and the soil series are classified, the mor- 
phology of each series is described, and physical and 
chemical data are given for selected soil profiles. 


Figure 14—Farm pond that provides recreation, helps to control gullying, and serves as a source of water. 
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Factors of Soil Genesis 


Soil is created by soil-forming processes that change 
materials deposited or accumulated by natural forces. The 
characteristics of the soil at any given point are deter- 
mined by (1) the physical and mineralogical composition 
of the parent material; (2) the climate under which the 
soil material has accumulated and has existed since accu- 
mulation; (8) the plant and animal life on and in the soil; 
(4) the topography, or lay of the land; and (5) the length 
of time the forces of soil development have acted on the soil 
material. 

Climate and vegetation are the active factors of soil 
genesis. They act on the parent material and slowly 
change it into a natural body that has genetically related 
horizons. The effects of climate and vegetation are con- 
ditioned by topography. Parent material also affects the 
kind of profile that can be formed and, in some cases, deter- 
mines it almost entirely. Finally, time is essential for the 
changing of parent material into a soil profile. Generally 
a long time is required for the development of distinct 
horizons. 

The interrelations of the factors of soil genesis are so 
complex that few generalizations can be made about one 
factor unless conditions are specified for the other four. 


Parent material 


The accumulation of parent material is the first step 
in the development of a soil. Some soils in Bremer Coun- 
ty, such as those of the Sogn and Rockton series, formed 
partly from material weathered in place from bedrock. 
Most of the soils in the county, however, formed from 
material that was transported from the site of the parent 
rock by ice, wind, or water. 

Thus, the main kinds of parent material in Bremer 
County are glacial material, which is transported by ice; 
loess, transported by wind; and alluvium, transported by 
water. Other kinds of parent material in the county are 
eolian sand, which is transported by wind; residuum, 
weathered in place from bedrock; organic material, ac- 
cumulated from decaying plants; and colluvium, trans- 
ported by gravity. 

Glacial material —Most of the soils in Bremer County 
formed in material of glacial origin. The Readlyn, Tri- 
poli, Kenyon, Clyde, Floyd, Bassett, and Oran soils, 
which are predominant in soil associations 1, 2, and 8, 
formed in glacial material. 

During the Pleistocene epoch, or Ice Age, snow and ice 
accumulated to a great depth. As pressure increased with 
the increasing depth of ice and snow, the ice sheet flowed 
as a plastic mass. Like a giant bulldozer it moved across 
the landscape. Rocks were ground into smaller particles. 
Hills were leveled, and valleys were filled. Rocks em- 
bedded in the bottom of the ice provided scouring action 
as the glacier moved. 

The first of the glacial advances over Bremer County, 
the Nebraskan glaciation, occurred approximately 750,- 
000 years ago. It was followed by the Aftonian inter- 
glacial period, which was followed by the Kansan glacial 
period. The Kansan glaciation is thought to have started 
about 500,000 years ago. It also covered all of Bremer 
County. The third and most recent glaciation to advance 
over Bremer County is currently recognized in Iowa as 


the Iowan substage of the Wisconsin glaciation (8). The 
Wisconsin glacial period is believed to have begun about 
35,000 years ago. 

Recent studies of the presence and identification of 
Iowan glacial till indicate that the conclusions formed 
from studies made before 1960 axe questionable. Inten- 
sive, detailed, geomorphic and stratigraphic work shows 
that the landscape is a multilevel sequence of erosion sur- 
faces, and that many of the levels are cut into Kansan 
and Nebraskan till (22). 

Most of the glacial parent material in Bremer County 
is loamy in texture and is nearly free of pebbles, rocks, 
and boulders to a depth of 114 to 214 feet. At this 
depth there generally 1s a pebble band (4, 75) that sepa- 
rates the overlying loamy material from firm glacial till. 
This band consists of a 2- to 4-inch concentration of peb- 
bles 1 to 38 inches in diameter (fig. 15). The depth to 
the pebble band is 14 to 2 feet in Dinsdale, Ostrander, 
and other soils on uplands and a little more than 2 feet 
in Floyd, Clyde, and other soils in drainageways (fig. 16). 

Boulders 3 to 15 feet in diameter are on the surface of 
some areas mantled by glacial drift. Boulders and stones 
6 to 80 inches in diameter are concentrated in some draws 
and drainageways. 

Loess.—The deposits of loess in Bremer County origi- 
nated 14,000 to 16,000 years ago, during the Wisconsin 
Age (13, 14). Thick deposits are found in the steep, 
rolling hills west of the town of Denver. This area, which 


Figure 15—A pebble band in a Floyd soil. The band is typical of 
those that can be scen in oe read cuts throughout Bremer 
ounty, 
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Figure 16.—Parent material of the Kenyon, Floyd, and Clyde soils. 


is in soil association 5, is about 114 miles wide and 3 
miles long and extends in a northwest-southeast direction. 
Seaton and Fayette soils predominate. In an area about 
3 miles wide and 6 miles long east and southeast of Den- 
ver, the glacial till is covered by 20 to 110 inches of loess. 
The loess is generally thickest near Denver. This area 
coincides with soil association 4 in which Klinger, Max- 
field, and Port Byron soils are predominant. 

Alluviwm—Two major areas of alluvium are along 
the Cedar and Wapsipinicon Rivers, and many smaller 
areas are along tributary streams. Alluvial soils are com- 
monly stratified with layers of sand, silt, or gravel. Colo 
and Spillville soils are the major soils that developed 
from alluvium in Bremer County. 

Colluvium.—Sediments that accumulate at the base of 
upland slopes as a result of gravity, soil creep, or local 
wash are referred to as local alluvium or colluvium. The 
Terril soils formed in such sediments. 

Eolian sand—Eolian sand is inextensive in Bremer 
County. Most areas of the soils that formed in eolian 
sand are in soil association 6. These soils are on uplands 
and benches and may occur as mounds or dunes. Kolian 
sand consists largely of quartz, which is very resistant to 
weathering. Jt has not been altered appreciably since 
being deposited. Tlagener and Chelsea soils developed 
mainly in eolian sand. Dickinson and Lamont soils de- 
veloped in somewhat loamier eolian material. 

Residuum.—Residuum is the residue from the weather- 
ing of sedimentary rock in place. It is a minor parent 
material in Bremer County. Sogn, Winneshiek, Rockton, 
and Atkinson soils are underlain by limestone bedrock. 
None of these soils developed entirely in residuum, but in 
some places a thin layer of clay residuum is above the 
bedrock. In most of the county, the bedrock is buried 
beneath glacial till, loess, eolian sandy material, or alluvi- 
um. 

Most of the bedrock in the county is Cedar Valley lime- 
stone, of the Devonian system (78). The Maquoketa for- 
mation of the Ordovician system underlies a slightly ir- 
regular north-south strip about 4 miles wide in the cen- 
ter of the county. It extends from the northern boundary 
of the county south to the Chicago Great Western Rail- 
way. This formation contains thick, cherty dolomite and 


blue-green shale. Surrounding the Maquoketa formation 
is a strip 2 to 4 miles wide underlain by the Hopkinton 
formation of the Silurian system. This formation also 
underlies an area about 6 miles long and 1 or 2 miles 
wide southeast of Waverly. The Hopkinton formation is 
dolomite but contains some cherty zones. 

Organic material—Organic deposits are the parent 
material of the small areas of peaty muck in Bremer 
County. Wetness and poor drainage have retarded the 
decay of organic matter. This accumulated organic mat- 
ter, with small amounts of mineral matter, serves as a 
soil material. The thickness of it ranges from 20 to 80 
inches in Bremer County. 


Climate 


According to available evidence, the soils in Bremer 
County have been developing under the influence of a 
midcontinental, subhumid climate for at least 5,000 years. 
Between 5,000 and 16,000 years ago the climate was con- 
ducive to forest vegetation (73). The morphology of 
most of the soils indicates that they developed in a, cli- 
mate similar to that of the present. The present climate 
is marked by wide, seasonal extremes of temperature, but. 
it is fairly uniform over the county. No major differences 
among soils in the county were caused by differences in 
the recent climate; however, local conditions can modify 
the influence of the general climate. Dry, sandy, south- 
facing slopes, for example, have a local climate, or micro- 
climate, that is warmer and less humid than the average 
climate of the area. Low, poorly drained bottom lands 
are wetter and colder than surrounding areas. These 
contrasts account for some of the differences among soils 
in the same general climatic region. 


Plant and animal life 


As plants grow and die, their remains add organic mat- 
ter to the upper layers of soil material. Deep-rooted 
plants bring plant nutrients up from the lower layers. 
Micro-organisms also are important in soil development. 
They are a source of organic matter, they aid in decom- 
posing organic matter, they combine free nitrogen into 
forms that can be used by plants, and they aid in the 
release of nitrogen and other nutrients for use by plants. 
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Most of the soils in Bremer County developed under 
prairie grasses or a mixture of prairie grasses and water- 
tolerant plants. JXenyon and Floyd soils, for example, 
developed under this sort of vegetation. The native 
grasses have myriads of fibrous roots in the uppermost 20 
inches of the soil; thus, there is a large amount of organic 
matter in the surface layer of soils that developed under 
grass. 

A few soils in the county developed under deciduous 
trees, the roots of which commonly extend deep into the 
subsoil and do not provide the organic matter in the 
surface layer that grass roots provide. The surface layer 
of such soils is thin and contains little organic matter, 
because it receives only what is released from fallen leaves 
and dead trees, and much of this remains on the surface 
or is lost through decomposition. The Coggon and Seaton 
soils are examples of soils that formed under deciduous 
trees. 

A number of the soils were first under prairie grass 
and then under forest vegetation, and their properties 
are intermediate between those of soils that formed en- 
tirely under grass or entirely under forest. The Frank- 
lin and Oran soils are examples. 

The Kenyon, Bassett, and Coggon soils are members 
of a group of soils that formed from the same parent 
material and under comparable environment except for 
the native vegetation. Differences in native vegetation 
account for the main differences in morphology among 
soils of this group. 

Man’s influence on soil—By his use of soil, man re- 
duces or increases the thickness of soil layers, changes 
the drainage and topography, alters the chemical and 
physical composition, changes the living matter in the 
soil and on it. Thus, man influences soil genesis. The effects 
of man’s influence on soil, however, may or may not be 
evident. 


Topography 

Topography influences soil development mainly through 
its effect on drainage, runoff, and erosion. Gradient, pat- 
tern, and length of slope affect the amount of water that. 
enters a soil. 

The steeper the slope, the more water runs off the sur- 
face and the less penetrates the soil. Nearly level and 
moderate, convex slopes predominate in Bremer County, 
but some areas are very steep. 

Aspect, as well as gradient, has significant influence. 
South-facing slopes generally are warmer and drier than 
north-facing slopes and consequently support a different 
kind and amount of vegetation. 

The influence of a porous, rapidly permeable parent 
material may override the influence of topography. 
Dickinson soils, for example, are somewhat excessively 
drained, even though they are no more than moderately 
sloping, because they are very rapidly permeable. 

The Tripoli, Readlyn, and Kenyon soils are examples 
of soils that formed in the same kind of parent material 
and under similar vegetation but differ because of dif- 
ferences in topographic position. The Tripoli soils are 
on broad, level or nearly level, high, upland flats. Read- 
lyn soils are on nearly level ridges and long, gentle convex 


side slopes. Kenyon soils are on long, convex ridges, or 
highs, and gentle or moderate, convex side slopes. To- 
pography influences the drainage of these soils. 

Depressions in the landscape collect and impound water 
for a period of time and thus accelerate the development 
of soils that are poorly drained and have a distinct, light- 
colored subsurface layer and a gray subsoil. The Block- 
ton and Rolfe soils formed in depressions. 

Alluvial land and soils of the Colo, Spillville, and 
Nodaway series are on bottom land. Although they are 
nearly level, their microrelief affects runoff, depth to 
water table, and the rate at which they receive new sedi- 
ments. Colo soils are on low elevations, generally some 
distance from stream channels. They have a high water 
table and impound water for short periods of time. 
Alluvial land and Nodaway soils lie next to stream chan- 
nels. They receive sediments during periods of flooding. 
Nodaway soils are on slightly higher elevations than Al- 
luvial land and thus have a lower water table and do not 
impound water. Spillville souls are intermediate in relief 
between Colo and Nodaway soils. They are better 
drained and less clayey than Colo. 

The Terril soils are on foot slopes and have properties 
related to the soils upslope from which they receive sedi- 
ments. 

The Sogn soils are on steep slopes and have weak soil 
development. Most of the water that falls on their sur- 
face layer runs off. 

Time 

Time is necessary for the processes of soil formation 
to take place. The amount of time varies from a few 
days, during which fresh alluvial deposits can accumu- 
late, to thousands of years. Generally, if weathering con- 
tinnes over a long period of time, more and more soluble 
material is leached out and the texture of the subsoil be- 
comes finer. Other factors, however, may modify the ef- 
fect of time. Soils that formed in material resistant to 
weathering, such as quartz sand, do not change much 
with time. Very steep soils weather slowly because much 
of the water runs off and little infiltrates. 

The age of the deposits from which many of the soils 
in Bremer County formed is given under the heading 
“Parent material.” 


Classification of Soils 


Two systems of classifying soils are now in use in the 
United States. One is the 1938 system (3), later revised 
and supplemented. The other is the system that was 
adopted by the Soil Conservation Service in 1965. ‘The 
current system is explained in “Soil Classification, A 
Comprehensive System—-7th Approximation,” issued in 
tentative form in 1960 by the Soil Conservation Service and 
most recently revised by a supplement issued in March 
1967. Table 7 shows the soil series classified into higher 
categories according to the current and the 1938 system. 
The placement of some soil series in the current system, 
especially in families, may change as more precise informa- 
tion becomes available. For this reason the family cate- 
gory isnot shown in table 7. 
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TABLE 7.—Soil series classified according to the current and the 1988 systems of classification 


Current classification 1938 classification 
Series "7 cerenee 
Subgroup Order Great soil group Order 
Aredale______-_-_---.-----.-.. Typie Hapludoll__..-_--.-------- Mollisol____.2_ Brunizem__-.__.--___-- eseses Zonal. 
Atkinson_-2---.22-22----- Typic Argiudoll_ -.____-_-__--..--- Mollisol. -.____- Brunizem._-_._-----__-------- Zonal. 
Backbonés...:.0 eee Son Mollie Hapludalf____-_-..---.--- Gray-Brown Podazolic !_--___--- Zonal. 
Bassett___.--..----.-----_._- Mollie Hapludalf..--_-_------.-- Gray-Brown Podzolie t_.. Zonal. 
Blockton, dark gray subsoil Typie Argialboll.--- =... 8 Planosol..22 eee ees Intrazonal. 
variant. 
Burkhardt__ eeeeosseecees Entice Hapludoll_._-----..------- | Brunizem ?_____.2--_--___-_-- Zonal. 
Chelsie ect ets sel Alfie Udipsamment______----__... Gray-Brown Podzolic ?_--..-—_- Zonal. 
Cy GOs de be i beat rita eat Typic Haplaquoll..__.___-------- Humic Gley_...--...------~-- Intrazonal, 
Coggon___. ~~ ee Typic Hapludalf___.__-- a Gray-Brown Podzolic__________| Zonal. 

VOU Ohh oh a ec ll ga Cumulie Haplaquoll._._ ~~ | Elumie Gley ?. cso ce econ cae Intrazonal. 
Gresc0.. ssscnssasseuce-ssese— Typic Argiudoll. .-.--222-- Brunizem...-.-----.---------- Zonal. 
Dickitis0te noo ease oe Typie Hapludoll.____.-_-----.--- Brunigém: co cnc ss odie sehen Zonal. 
Dinsdale... 4.20286 o pee es Typie Argiudoll________-__------ Brunizem__...-_.-_-.--------- Zonal, 
Pavetteo a2 san se cek eee at Typie Uapludalf..._--.--------- | Gray-Brown Podzolic...-----_- Zonal. 
POs ced danncade Geen » Aquic Hapludoll_____._.-------_- BrumizemMs 72-225 susepeewseecs | Zonal. 
Pranklinn so. s2ceseeesSesade Aerie Mollic Ochraqualf__— ~~~ -- Gray-Brown Podazolie!__. 2-2. | Zonal. 
Hagenet coy. eee et sade Entice Hapludoll..__.-__--------- Brunizene? oo tee wees see Zonal. 
Harpster__---.---2-----2 2 e Typie Calciaquoll_____-.---.--_- Humic Gley_ 2222-22 Intrazonal. 
Hayfield 9 oo eewee see | Aerie Mollic Ochraqualf__—_---_-- Gray-Brown Podzolie 1.22... Zonal, 
Ken yOme jon eo eee eee | Typie Hapludoll_______----_.---- Brunizem__-.___-__---------- Zonal, 
Klinger___-------------2----- | Aquie Argiudoll_.....----------- Mollisol___ 2. Brunizem..--.--- 222-22 Zonal. 
Lamontsoontse eee Typie Hapludalf_____.---------- Alfisol......--..| Gray-Brown Podzolie__..-___-- Zonal. 
Lawler___.-2--.-- _---| Aquie Hapludoll___-___-----.---- Mollisol..._--—- Brunizem._.0- ee Zonal. 
Marshan._--.--------------_ -| Typic Haplaquoll.____.--__------ Tollisol____.- Humic Gley_. Se ee eee eee a ee Intrazonal. 
Maxfield... 003s decep eee Typie Haplaquoll._..-.---------- Tollisol._..-___| Humie Gley Intrazonal. 
Museatine__. 2-2-2 _-) Aquie Argiudoll_-.-....--------- Mollisol___.__-- Brunizem___.__- ~~ _ Zonal. 
WNodaway ne 22 2 eee _| Typie Udifluvent soe su Entisolc usu. Alluvial 6.25 ote Se ate Azonal. 
Oratieoos 2. be ee Sh da gate deed. Aeric Mollie Ochr:! aqualt- eset ound eal Alfis0l 2-2 2u5.62 Gray-Brown Podazolie!____ 2. Zonal. 
Ostrander___.--_---------_-. Typic Hapludoll._...-----------. Mollisol____-_ Brunizem._.____..-----.......| Zonal. 
Peaty muck oa ciene see ce eo ubclen see se eee eee : ..._-| Histosol.__.---_ [a peer aan as eek eee OR Se Intrazonal. 
Port, Bytan. 2-223 p.-sse5ssccce Typie Hapludoll______------.---- | Mollisol. ._---.- Brunizem_. Zonal. 
Reddly nag wer eed ee 8 Aquic Hapludoll._-._/--.--.----- | Mollisol.._--.~- Brunizem Zonal. 
Riceville: = sc .cnct eee Sees Aecric Mollie Ochraqualf__.------- Alfisol_____ Gray-Brown Podzolic 1____..__- Zonal, 

Typie Argiudoll_____------ oll Brunizem______....--.-~------ Zonal. 
Typic Argialboll__...-.-._. Planosol Z Intrazonal. 
Typie Haplaquoll__. Humie Gley__._----2 Intrazonal. 
Mollie Hapludalf__._------------ Gray-Brown Podzolic !___.___..| Zonal. 
Typie Hapludalf____ $ Gray-Brown Podzoli¢c_____.-__- Zonal. 
Lithie Hapludoll. ___ i LUGO s cccwce omeboskn cau iee Azonal. 
Solltvilie ~o-e- ee. -----~| Cumulie Hapludoll____-.-------- Tollisol__..--.- Brunizem 3_ _ Zonal. 
emote s2ncco oh rer sere 4 _--| Cumulie Hapludoll___.--------..) Mbllisol..-_____ Brunizem_.___ Zonal. 
Tripoli, __-- ess se eeekees = g8 Typic Haplaquoll.__-_------____- Mollisol__-___..- Humic Gley Intrazonal. 
Waukegan__..---.--_--_-__- e Typic Hapludoll____----.-------- Aollisol__.---_- Brunizem______. _-..----| Zonal. 
Winneshiek__. ~~. 2-2 Mollic Hapluidalf___-_.--------- Alfisol___...._-- Gray-Brown Podsolic 1... _...-- Zonal, 


1 Intergrade to Brunizem. 


3 Intergrade to Alluvial. 
2 Intergrade to Regosol. 


In the 1938 classification system the soils are placed in 
six categories. Beginning with the most inclusive, the 
categories are the order, the suborder, the great soil 
group, the family, the series, and the type. The highest 
category consists of only three orders, whereas the lowest 
category consists of thousands of soil types. The sub- 
order and family categories have never been fully devel- 
oped in the 1938 system and thus have been little used. 
Attention has been given largely to the classification of 
soils into types and series within counties or comparable 
areas and to the subsequent grouping of series into great 
soil groups and orders. 

The classification of soils into types and series is dis- 
cussed in the section “How This Survey Was Made.” In 
the following paragraphs the classification of soils into 
great soil groups and orders is explained. 


A great soil group consists of soil series that have simi- 
lar major characteristics. The soils of all the series in 
a great soil group have the same kinds of principal hori- 
zons, though the degree of development may vary. With- 
in each group, the soils may differ greatly in parent mate- 
rial, color, texture, age, and position on the landscape. 
Some soil Series have properties intermediate between two 
great soil groups. These are called intergrades or tran- 
sitional soils. 

The highest category of the 1938 system consists of the 
aon order, the intrazonal order, and the azonal order 

19). 


Zonal order 


The zonal order is made up of soils having evident, 
genetically related horizons that reflect in their formation 
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the dominant influence of climate and living organisms. 
In Bremer County the zonal order is represented by the 
Brunizem and Gray-Brown Podzolic great. soil groups. 


BRUNIZEMS 


Brunizems, formerly called Prairie soils, develop under 
prairie grass in a temperate, relatively humid climate 
(17). The Brunizems in Bremer County generally are 
nearly level to rolling. 

Typical Brunizems have a black or very dark brown A 
horizon 10 to 16 inches thick, a brown or mottled gray 
and brown B horizon 15 to 30 inches thick, and a yellow- 
ish-brown mottled C horizon. The C horizon may or may 
not be leached of carbonates. 

Most Brunizems in this county are medium textured in 
the A horizon and medium textured or moderately fine 
textured in the B horizon. The A horizon has a granular 
structure; the B horizon has a slightly rounded, sub- 
angular blocky structure; and the C horizon generally 
lacks a distinct structure. The horizon boundaries are 
generally gradual. 

The Brunizems are represented in Bremer County by 
the Aredale, Atkinson, Cresco, Dickinson, Dinsdale, 
Floyd, Kenyon, Klinger, Lawler, Muscatine, Ostrander, 
Port Byron, Readlyn, Rockton, Terril, and Waukegan 
soils. Soils of the Burkhardt and Hagener series are 
Brunizems intergrading to Regosols. ‘The Spillville soils 
are Brunizems intergrading to Alluvial soils. 


GRAY-BROWN PODZOLIC SOILS 

Gray-Brown Podzolic soils form under forest vegeta- 
tion. Typically, they have a very dark gray to dark gray- 
ish-brown A1 horizon 2 to 4 inches thick, a grayish-brown 
or brown A2 horizon 4 to 10 inches thick, and a yellowish- 
brown or mottled gray and yellowish-brown B horizon 
20 to 40 inches thick or more. The C horizon is yellow- 
ish brown and is leached. 

In this county the texture of the Al and A2 horizons 
is silt loam or loam; that of the B horizon is silty clay 
loam or loam to clay loam. Generally, the Al horizon has 
weak granular structure and the A2 horizon has thin 
platy structure. The structure of the B horizon is gen- 
erally subangular blocky or is prismatic and breaks to 
subangular. In some places the structure is angular 
blocky. The C horizon does not have a well-developed 
structure. The horizon boundaries are more distinct than 
those of Brunizems. 

The Gray-Brown Podzolic soils are represented in Bre- 
mer County by the Coggon, Fayette, Lamont, and Seaton 
series. 

The Backbone, Bassett, Franklin, Hayfield, Oran, Sat- 
tre, and Winneshiek soils are Gray-Brown Podazolic soils 
intergrading to Brunizems. Laboratory data indicate 
that, genetically, these soils are more closely related to 
Gray-Brown Podzolic soils than to Brunizems (27). They 
developed under grass and hardwoods, whereas the typi- 
cal Gray-Brown Podzolic soils developed under hard- 
woods. The encroachment of deciduous trees on the 
prairie has been related to changes in climate (9). In 
general, the intergrades to Brunizems have a thicker, 
darker colored A1 horizon and a less distinct A2 horizon 
than the typical Gray-Brown Podzolic soils. 
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The Chelsea soils are Gray-Brown Podzolic soils inter- 
grading to Regosols. 


Intrazonal order 


The intrazonal order is made up of soils having evident, 
genetically related horizons that reflect, the dominant in- 
fluence of a local factor, such as topography or parent 
material. The Humic Gley, Bog, and Planosol great soil 
groups represent the intrazonal order in Bremer County. 


HUMIC GLEY SOILS 

Humic Gley soils form under prairie or sedge vegeta- 
tion in wet, poorly drained sites. A typical Humic Gley 
soil in Bremer County has a black or very dark gray A 
horizon 16 to 24 inches thick, an olive-gray B horizon 10 
to 20 inches thick, and a mottled, olive-gray C horizon. 
The texture of the A and B horizons ranges from loam 
to silty clay loam. The maximum content of clay may 
be in the A horizon. The structure is typically granular 
in the A horizon and subangular blocky in the B horizon. 
It is weakly developed or lacking in the C horizon. 

The Humic Gley soils developed in areas that have a 
high water table as a result of poor natural drainage. 
The excess water kept oxygen from entering the soil 
pores and thus brought about reduction, segregation, and 
removal of the iron compounds and resulted in an olive- 
gray subsoil. 

The Humic Gley group is represented in Bremer Coun- 
ty by the Clyde, Harpster, Marshan, Maxfield, Sable, and 
Tripoli soils. The Colo soils are Humic Gley soils inter- 
grading to Alluvial soils. 


BOG SOILS 

Bog soils consist of peat and muck. These soils occupy 
very poorly drained depressions or seepage areas. The ex- 
cess water limits the supply of oxygen and retards the 
decay of accumulated organic matter. Bog, or organic, 
soils are more than 30 percent organic matter in the sur- 
face layer, which in Bremer County is more than 12 
inches thick. Peat consists of partly decomposed plant 
residue in which plant parts ean be recognized. It is 
brown in color. Muck is black, is thoroughly decomposed, 
and contains a higher percentage of mineral matter than 

eat. 
P Peaty muck is the only Bog soil in Bremer County. 


PLANOSOLS 


Planosols generally are nearly level or depressional. 
Most of the Planosols in Bremer County are in depres- 
sions on stream benches or uplands. A high water table 
and ponded surface water have influenced their develop- 
ment. 

Typical Planosols have a very dark gray or black Al 
horizon 4 to 10 inches thick, a gray or light-gray, platy 
A2 horizon 8 to 16 inches thick, and a very dark gray 
to dark olive-brown B horizon 10 to 20 inches thick. The 
C horizon is mottled brown and gray or light gray. 

The texture of the Al and the A2 horizon is medium; 
that of the B horizon is fine or moderately fine; and that 
of the C horizon is moderately fine. Some Planosols, such 
as the Blockton soils, have sand and gravel at a varying 
depth. The clay in the B horizon limits the penetration 
of water and roots. 
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The structure of the Al horizon is granular, and that 
of the A2 horizon is generally platy. The B horizon has 
weak prismatic structure that breaks to strong fine blocks. 
The C horizon has weak structure or none. 

The Rolfe and the Blockton soils are the only Plano- 
sols in Bremer County. 


Azonal order 


The azonal order is made up of soils that lack distinct, 
genetically related horizons, commonly because of youth, 
resistant parent material, or steep topography. This order 
is represented in Bremer County by the Alluvial soils 
and the Lithosols. 


ALLUVIAL SOILS 


Alluvial soils occur on bottom lands and low benches. 
They form in sediments deposited by floodwater. They 
do not have well-differentiated horizons formed by the 
processes of soil development, but some Alluvial soils 
have distinct layers that are the successive deposits of 
sediments. Layers of sand and silt are common. All 
soil properties vary because of the variations in the nature 
of the sediments. 

The Alluvial great soil group is represented in Bremer 
County by the Nodaway soils. The largest areas of these 
soils are along Quarter Section Run, west of the town of 
Denver. 

LITHOSOLS 

Lithosols are rocky, stony, or shallow soils that consist 
of about 12 inches or less of soil material over consolidated 
bedrock. Most Lithosols are strongly sloping or steep. 
The Sogn soils are the only ones in Bremer County classi- 
fied as Lithosols. These soils occur mainly along the 
Cedar and the Shell Rock Rivers. 


Morphology of Soils 


This subsection contains a description of the morphol- 
ogy, or physical composition, of the soils of each series. 
In each series description a representative profile is de- 
scribed and the range of characteristics is given. 


AREDALE SERIES 


The Aredale series consists of well-drained soils that, 
developed from loamy, medium-textured eolian material 
36 to 70 inches thick over glacial till. In many places a 
pebble band occurs between the loamy overburden and the 
glacial till. 

These soils are on uplands. The slope range is 2 to 9 
percent. The native vegetation consisted of prairie 
grasses, 

Aredale soils contain more sand than Port Byron and 
Dinsdale soils. They are deeper to glacial till than Ost- 
rander soils. They contain less sand than Dickinson souls. 

Representative profile of Aredale loam, 580 feet west 
and 162 feet north of the corner post in the southeast 
corner of the SW), sec. 6, T. 91 N., R. 14 W., in a culti- 
vated field— 


Ap—0 to 7 inches, black (1O0YR 2/1) loam or silt loam; 
weak, fine, granular structure; friable; roots are 
plentiful; slightly acid; clear, smooth boundary. 

A12—7 to 11 inches, black (10YR 2/1) loam or silt loam; 
moderate, fine, granular structure; friable; roots are 
plentiful; slightly acid; gradual, smooth boundary. 


A3—11 to 15 inches, very dark brown (10YR 2/2) and very 
dark grayish-brown (10YR 3/2) loam or silt loam; 
some mixing of brown to dark brown (10 YR 4/3); 
weak, fine, granular structure; friable; few black 
(10YR 2/1) worm casts; few roots; slightly acid; 
gradual, smooth boundary. 

B1i—15 to 22 inches, dark-brown (10YR 3/3) loam or silt 
loam; some mixing of dark yellowish brown (10YR 
8/4); weak, fine, subangular blocky structure; fri- 
able; few very dark brown (10YR 2/2) worm casts; 
few roots; few fine pores; medium acid; gradual, 
smooth boundary. 

B21—22 to 38 inches, loam or silt loam; nearly continuous 
dark yellowish-brown (10YR 3/4) ped faces; ped 
interiors are dark yellowish-brown (1OYR 4/4); 
weak, fine, subangular blocky structure; friable; few 
roots; common fine pores; medium acid; lower 3 
inches is somewhat yellower and slightly sandier; 
abrupt, smooth boundary. 

ITB22—38 to 46 inches, light sandy clay loam; ped faces are 
yellowish brown (10YR 5/4) with some streaks of 
brown (10¥R 5/8); ped interiors are yellowish 
brown (10¥R 5/6); moderate, fine and medium, pris- 
matic structure that breaks to moderate, medium, 
subangular blocky structure; prism faces are yel- 
lowish brown (10YR 5/4) and have a concentra- 
tion of fine sand on the larger areas; slightly firm; 
a few, very fine, black (10YR 2/1) oxide concre- 
tions; pebble band (pebbles 4% inch to 2 inches in 
diameter) at the surface of this horizon; few roots; 
few fine pores; slightly acid; gradual, smooth bound- 


ary. 

ITIB38—46 to 58 inches, light clay loam; few, fine, distinct, 
light brownish-gray (2.5Y 6/2) and strong-brown 
(75XYR 5/8) mottles; prism faces are yellowish 
brown (10YR 5/4) with a few streaks of light 
brownish gray (2.5Y 6/2); ped interiors are yel- 
lowish brown (10YR 5/6); moderate, medium, pris- 
matic structure that breaks to moderate, coarse, sub- 
angular blocky structure; there is a slight concen- 
tration of fine sand on prism faces; slightly firm; 
few, very fine, black (10YR 2/1) oxide concretions; 
few roots; few fine pores; slightly acid; gradual, 
smooth boundary. 

IIiC1—58 to 66 inches, yellowish-brown (10YR 5/6) light 
clay loam; few, fine, distinct, light brownish-gray 
(2.5Y 6/2) and strong-brown (7.5YR 5/8) mottles; 
massive; slightly firm; neutral; clear, wavy bound- 


ary. 
IIIC2—66 to 70 inches, same as IIIC1 horizon, but calcareous, 


The Al horizon is 7 to 12 inches thick, if not more than 
slightly eroded, and is black (10YR 2/1) or very dark 
brown (10YR 2/2). The A8 horizon is very dark brown 
(10YR 2/2) or dark brown (10YR 3/3). Ifthe B1 and 
B2 horizons are in the eolian material, they commonly 
have the same colors as those of the profile described. 
If the B3 and C horizons are in the eolian material, they 
are dark yellowish brown (10YR 4/4) or yellowish brown 
(10YR 5/6). In glacial till, the B and C horizons dif- 
fer from those described, principally in the number and 
distinctness of the grayish-brown mottles and in the color 
of the ped and prism faces. 

The eolian parent material is medium loam or silt loam. 
The sand content generally ranges from 25 to 45 percent 
and the clay content from 16 to 20 percent. The glacial 
till ranges from medium loam to sandy clay loam or light 
clay loam and is generally slightly firm. In most places 
there are a few fine manganese concretions in the lower 
WTB horizon. The A383 and B horizons range from 
slightly acid to medium acid. Where the glacial till is 
deep, there are scattered pockets or discontinuous lenses 
of sandy material 8 to 16 inches thick between the till and 
the overburden. All of the eolian parent material is 
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leached. The depth to calcareous till ranges from 60 to 
90 inches. 
ATKINSON SERIES 


The Atkinson series consists of well-drained soils that 
developed from loamy glacial sediments 36 to 50 inches 
thick. These soils are underlain by limestone bedrock or 
a thin layer of residuum and bedrock. A pebble band 
oceurs at a depth of 18 to 24 inches in most places. The 
top 4 to 16 inches of limestone is generally shattered. 

These soils are on uplands and on a few nearly level to 
gently sloping benches. They have a slope range of 0 to 
9 percent, but most slopes are between 3 and 8 percent. 
The native vegetation consisted of prairie grasses. 

Atkinson soils are deeper to limestone than Rockton 
soils. They have a limestone substratum, whereas Ken- 
yon, Ostrander, and Aredale soils are underlain by glacial 
till. 

Representative profile of Atkinson loam, 550 feet north 
and 60 feet east of the corner post im the southwest cor- 


ner of the NWI4SW1, sec. 27, T. 91 N., R. 13 W., ina 
cultivated field— 


Ap—0 to 7 inches, very dark brown (10YR 2/2) light loam; 
weak, fine, granular structure; friable; few roots; 
neutral; abrupt, smooth boundary. 

A3—7 to 15 inches, very dark grayish-brown (10YR 3/2) 

light loam; common fine mixings of very dark 

brown (10YR 2/2), brown, and dark brown (10YR 

4/3); weak, medium, subangular blocky structure 

that breaks to weak, very fine, subangular blocky ; 

friable; few roots; neutral; clear, smooth boundary. 

to 23 inches, brown and dark-brown (10YR 4/3) 

medium loam; few, fine, dark yellowish-brown (1l0YR 

4/4) peds; weak, medium, subangular blocky struc- 

ture; friable; few roots; few fine pores; few, 

flat to angular, 3- to 10-inch stones in the lower 
part; slightly acid; clear, smooth boundary. 

IIB21t—23 to 80 inches, brown and dark-brown (10YR 4/3) 
light clay loam; some mixing of very dark gray 
(10YR 3/1) and dark gray (10YR 4/1); moderate, 
fine, subangular blocky structure; friable; few, very 
dark brown (10YR 2/2) clay films on ped faces and 
in some root channels; few roots; few fine pores; 
slightly acid; gradual, smooth boundary. 

TIB22t—30 to 35 inches, medium clay loam with common, 
fine, distinct, yellowish-brown (10YR 5/4 and 10YR 
5/6) mottles; ped faces have nearly continuous, 
brown to dark-brown (10YR 4/3) clay films and a 
few, somewhat thicker, dark-brown (10YR 3/8) 
streaks; ped interiors are brown to dark brown 
(10YR 4/3); weak, medium, prismatic structure 
that breaks to moderate, fine, subangular blocky 
structure; slightly firm; neutral; clear, smooth 
boundary. 

TI&IIIB23t—35 to 46 inches, heavy clay loam to light clay; 
few, fine, distinct, light brownish-gray (2.5Y 6/2) 
and strong-brown (7.5YR 5/8) mottles; prism and 
ped faces are dark brown and brown (10YR 4/38 and 
5/3); common, fine, distinct, light grayish-brown 
(2.5Y 6/2) mottles and a few, fine, distinct, yellowish- 
red (5YR 4/8) clay films; ped interiors are yellow- 
ish brown (10YR 5/4); black (10YR 2/1) clay 
films in root channels, some channels filled; slightly 
acid; abrupt, smooth boundary. 

ITIR—46 inches, hard limestone that is somewhat shattered. 


The Al horizon is black (10YR 2/1) to very dark 
brown (10YR 2/2) loam 7 to 11 inches thick. The A3 
horizon ranges from very dark brown (10YR 2/2) to 
dark yellowish brown (10YR 3/4) and generally has 
some mixing of darker or lighter colors. 

The IIB2 horizon is dominantly clay loam, but it 
ranges from heavy loam to clay loam. The color ranges 
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from brown or dark brown (10YR 4/3) to yellowish 
brown (10YR 5/4). 

A fine-textured layer 2 to 8 inches thick occurs above 
the limestone in some places. This layer generally is resid- 
uum. It is yellowish brown to strong brown and con- 
tains some light brownish-gray or yellowish-red motiles. 
Clay films in the fine-textured layer are also yellowish 
red or reddish brown. 

The solum is generally slightly acid but ranges to 
medium acid in the A and B1 horizons and to neutral in 
the lower B2 horizon. 

The depth to bedrock ranges from 36 to 50 inches, but 
the depth is between 40 and 50 inches in most places. ‘The 
shattered upper part of the bedrock is 4 to 16 inches 
thick, and from 2 to 10 percent of this part is medium- 
textured or fine-textured material. Plant roots penetrate 
this shattered rock. 


‘BACKBONE SERIES 


The Backbone series consists of somewhat excessively 
drained soils that developed from sandy loam and loamy 
sand over a moderately fine textured layer underlain by 
limestone bedrock at a depth of 20 to 40 inches. The top 
4 to 16 inches of limestone is commonly shattered. 

These soils are on uplands. They have a slope range 
of 2 to 14 percent. The native vegetation consisted of 
hardwoods. 

Backbone soils are coarser textured than Winneshiek 
soils and finer textured than Chelsea soils. They are un- 
derlain by limestone, whereas Lamont soils are not. They 
have a thicker solum than Sogn soils. 

Representative profile of Backbone loamy sand, 900 
feet south and 212 feet east of the northwest corner of 
sec. 28, T. 91 N., R. 18 W.; in bluegrass, but formerly 
cultivated— 


Ap—O to 8 inches, very dark grayish-brown (J0¥YR 3/2) 
loamy sand; very weak, very fine, granular struc- 
ture; very friable; plentiful roots; slightly acid; 
abrupt, smooth boundary. 

A2-—8 to 12 inches, brown (10YR 5/3) loamy sand; common, 
dark-brown (10YR 3/3) mixings; single grain; few 
roots; slightly acid; clear, irregular boundary. 

Bi—12 to 17 inches, sandy loam; ped faces are brown to 
dark brown (10YR 4/8) and dark yellowish brown 
(10YR 4/4); ped interiors are dark yellowish brown 
(10¥R 4/4) ; weak, medium, subangular blocky struc- 
ture; friable; few roots; medium acid; clear, smooth 
boundary. 

IIB21t—17 to 27 inches, medium clay loam to heavy sandy 
clay loam; prism and ped faces are brown (10YR 
5/8) and dark yellowish brown (10YR 4/4); ped 
interiors are dark yellowish brown (1OYR 4/4); 
weak, coarse, prismatic structure that breaks to 
moderate, fine and medium, subangular blocky struc- 
ture; firm; few, dark-brown (7.5YR 3/2) clay 
films; common, fine pores; strongly acid; clear, 
wavy boundary. 

1IB22t—27 to 82 inches, heavy clay loam; ped faces have dis- 
continuous, very dark gray (10YR 3/1) clay films; 
ped interiors are brown to dark brown (10YR 4/3) ; 
moderate, fine, subangular blocky structure; firm; 
strongly acid; abrupt, wavy boundary. 

IIIR—-32 inches, yellow (10YR 7/6) and light yellowish- 
brown (2.5¥ 6/4) silt loam (estimated 6 percent 
sand); some mixing of dark brown (7.5YR 4/4); 
friable; a few vertical, dark-brown (10YR 8/8) 
clay streaks; 20 percent of this horizon consists of 
angular chunks of limestone % inch to 6 inches 
long; abrupt, wavy boundary; shattered, hard lime- 
stone at a depth of 86 inches. 
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The Al horizon is very dark gray (10YR 3/1) loamy 
sand to sandy loarn 6 to 8 inches thick. The Ap horizon 
is very dark grayish brown (10YR 3/2) or dark grayish 
brown (10YR 4/2). The A2 horizon is dark grayish- 
brown (1OYR 4/2) to brown (10YR 5/3) loamy sand. 
This horizon is generally 2 to 6 inches thick, but 1n some 
places it extends into the B horizon in narrow, irregular 
columns, and it may extend down to the limestone. 

The Bi horizon is light sandy loam, but medium sandy 
loam is not excluded. The IIB2 horizon, which is 4 to 
15 inches thick, is light to heavy clay loam and may 
grade to clay or silty clay just above the bedrock. The 
colors of the B horizon vary little in value and chroma 
but may range in hue to 7.5YR. 

The friable, mealy IITR horizon is incidental to the 
series and is not always present. The solum always ex- 
tends to shattered, hard bedrock. It ranges from shghtly 
acid to strongly acid, depending on whether the soil is 
cultivated and limed. 

The depth to limestone ranges from 20 to 40 inches 
but generally is between 24 and 34 inches. The upper 4 
to 16 inches of limestone is generally shattered. From 
2 to 10 percent of the shattered limestone is medium- 
textured to fine-textured material that can be penetrated 
by plant roots. 


Basserr SERIES 


The Bassett series consists of moderately well drained 
soils that developed from loamy material 14 to 21 inches 
thick over loam glacial till. A pebble band separates the 
glacial till from the overlying material in most places. 

These soils are on uplands. ‘They have a slope range 
of 2 to 9 percent. The native vegetation consisted of 
trees and grasses. 

The Bassett series is a member of the hydrosequence that 
includes the somewhat poorly drained Oran series. Bas- 
sett soils have a lighter colored Ap horizon and a thinner 
AJ horizon than Kenyon soils, and they have an A2® hori- 
zon, which Kenyon soils lack. They have a darker Ap 
horizon than Coggon soils and a thicker, darker Al 
horizon, In many places their horizons are less distinct 
than those of Coggon soils. 

Representative profile of Bassett loam, 820 feet east 
and 80 feet south of the northwest corner of the SE14 
SE1, sec. 92, T. 93 N., R. 12 W., in a cultivated field— 


Ap—0 to 6 inches, very dark brown (10YR 2/2) loam; 
weak, fine, granular structure; friable; few roots; 
slightly acid; abrupt, smooth boundary. 

A2—6 to 14 inches, brown or dark-brown (10YR 4/3) loam; 
some mixing of very dark brown (10YR 2/2) from 
the Ap horizon; weak, thin, platy structure; friable; 
strongly acid; clear, wavy boundary. 

IIBi—14 to 20 inches, heavy loam; prism and ped faces 
are brown (10YR 5/38) and dark yellowish brown 
(10YR 4/4) ; ped interiors are dark yellowish brown 
(10YR 4/4) and yellowish brown (10YR 5/6) ; weak, 
medium, prismatic structure that breaks to weak, 
fine, subangular blocky structure; few roots; com- 
mon, fine and medium pores; friable; pebble band 
(42-inch to 8-inch pebbles) at a depth of 14 to 17 
inches; strongly acid; gradual, smooth boundary. 

IYB21—20 to 29 inches, heavy loam; prism faces are thinly 
coated with pale-brown (10YR 6/3) fine sand; ped 
faces are brown (10YR 5/3) and have a few, fine, 
faint, dark yellowish-brown (10YR 4/4) mottles; 
ped interiors are strong brown (7.5YR 5/6) and 
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brown (10¥R 5/3); moderate, medium, prismatic 
structure that breaks to weak, fine, subangular 
blocky structure; friable; few roots; common, fine 
and medium pores; very strongly acid; gradual, 
smooth boundary. 

IIB22t—29 to 34 inches, loam; prism faces are thinly 
coated with light brownish gray (2.5Y 6/2) very 
fine sand that has a few, large, distinct, brown to 
dark-brown (10¥R 4/3) mottles; ped interiors are 
strong brown (7.5YR 5/6), yellowish brown (10YR 
5/6), and grayish brown (2.5Y 5/2); moderate, 
medium, prismatic structure that breaks to moder- 
ate, medium, subangular blocky structure; slightly 
firm; few dark-gray (1OYR 4/1 and N 4/0) clay 
films on prism and ped faces and in a few of the 
root channels; few roots; few fine and medium 
pores; very strongly acid; gradual, smooth bound- 


ary. 

ITB3t—34 to 45 inches, loam; few, fine, faint, brown to 
dark-brown (10Y¥R 4/3) mottles; prism faces are 
thinly coated with grayish-brown (2.5Y 5/2) very 
fine sand that bas a few, medium, faint, brown 
(10YR 5/3) mottles; ped interiors are yellowish 
brown (10YR 5/6) and light brownish gray (2.5¥ 
6/2); weak, medium, prismatic structure; slightly 
firm; few dark-brown to brown (7.5YR 4/2) clay 
films on prism faces and in root channels; many, 
fine, black (N 2/0) oxide concretions and grainy 
coats; very strongly acid; gradual, smooth bound- 


ary. 

IIC1—45 to 62 inches, dark yellowish-brown (10YR 4/4), 
yellowish-brown (10YR 5/6), and light brownish- 
gray (2.5Y 6/2) loam; few, fine, faint, strong- 
brown (7.5YR 5/8) mottles to a depth of 56 inches; 
massive; slightly firm; few, fine, black (N 2/0) 
oxide concretions and grainy coatings; strongly acid 
in upper part, medium acid in lower part; gradual, 
smooth boundary. 

I1C2—62 to 76 inches, yellowish-brown (JOYR 5/6), dark 
yellowish-brown (10YR 4/4), and light brownish- 
gray (2.5Y 6/2) heavy loam; massive; slightly 
firm; slightly acid; clear, wavy boundary. 

IIC3—76 to 80 inches, same as IIC2 but calcareous. 

The Ap horizon is generally very dark brown (10YR 
2/2) to dark brown (10YR 3/3). In undisturbed areas 
the Al horizon is black (LOYR 2/1) or very dark brown 
(1OYR 2/2) and is 4 to 7 inches thick. The A2 horizon 
ranges from very dark grayish brown (10YR 3/2) to 
dark brown or brown (10YR 4/3) and from distinct to 
barely discernible. The texture of the Al and A2 horizons 
is dominantly loam but may be gritty silt loam. 

The texture of the B and C horizons is generally heavy 
loam but ranges from medium loam to sandy clay aes 
and light clay loam. In the zone of the pebble band the 
texture is heavy sandy loam in most places. The profile 
is generally friable to a depth of about 30 inches and 
slightly firm below. The loamy material overlying the 
pebble band has a higher content of silt and a lower 
content of sand than the underlying till. 

The colors of the B and C horizons differ from those 
described, principally in the amount and distinctness of 
grayish-brown motthng. Mottles occur at a depth of 24 
to 34 inches. A few distinct clay films and streaks are 
on prism and ped faces in the lower B2 horizon and the 
B38 horizon, and a few clay films or accumulations are in 
the root channels of the B3 and C horizons. Oxide con- 
cretions are not always present. 

The B horizon is strongly to very strongly acid. The 
depth to calcareous till ranges from 50 to 90 inches but 
is generally between 60 and 80 inches. 
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Buiocxron Series, Dark Gray Supsom Variant 


The Blockton series, dark gray subsoil variant, consists 
of poorly drained soils, that developed from fine textured 
and moderately fine textured, silty alluvial sediments. 
These sediments are presumed to have been deposited by 
slack water from the Shell Rock and Cedar Rivers. 

These soils are on stream benches. The slope range is 
0 to 2 percent. A few areas are in slight depressions. The 
native vegetation consisted of prairie grasses and sedges 
tolerant of excessive wetness. 

These soils have a finer textured B horizon than Rolfe 
soils. ; 

Representative profile of Blockton silty clay loam, dark 
gray subsoil variant, 900 feet north and 250 feet west of 
the southeast. corner of the SW, sec. 30, T. 91 N., R. 
14 W., in a cultivated field— 

A1l—0 to 10 inches, black (JOYR 2/1) light silty clay loam; 
moderate, fine, granular structure; friable; plenti- 
ful roots; medium acid; clear, smooth boundary. 

A2—10 to 16 inches, dark-gray (10YR 4/1) heavy silt loam; 
weak, thin, platy structure; friable; few roots; 
strongly acid; abrupt, smooth boundary. 

B2itg—16 to 27 inches, dark-gray (10YR 4/1) heavy silty 
clay; few, fine, distinct, olive-brown (2.5Y 4/4) 
mottles; weak, fine, prismatic structure that breaks 
to strong, fine and very fine, subangular blocky 
structure; firm; smooth, shiny ped faces; few roots; 
few fine pores; strongly acid; clear, smooth bound- 


ary. 

B22tg—27 to 42 inches, grayish-brown (2.5Y 5/2) and light 
olive-brown (2.5Y 5/4) heavy silty clay; moderate, 
fine and very fine, angular blocky structure; firm; 
smooth, shiny ped faces; slightly acid; clear, smooth 
boundary, 

B38t—42 to 46 inches, light olive-brown (2.5Y 5/4) and pale- 
olive (5Y 6/3) medium silty clay; few, fine, prom- 
inent, yellowish-red (SYR 4/6) and few, fine, faint, 
grayish-brown (2.5Y 5/2) mottles; weak, medium, 
angular blocky structure; firm; matrix is leached, 
but there are a few soft lime concretions; neutral; 
clear, smooth boundary. 

IIC—46 to 70 inches, brown or dark-brown (10YR 4/3) 
gravelly loamy sand, some mixing of strong brown 
(75YR_ 5/6); single grain; loose; few small lime 
concretions below a depth of 64 inches; neutral. 

The Al horizon is dominantly black (10YR 2/1) light 
silty clay loam to heavy silt loam 6 to 10 inches thick. 
The A2 horizon is dark-gray (10YR 4/1) to very dark 
grayish-brown (10YR 3/2) silt loam 6 to 12 inches thick. 
The B1 horizon is generally lacking. 

The B2 horizon is very dark gray (10YR 8/1) to olive- 
gray (5Y 5/2) medium to heavy silty clay. It commonly 
has a few brown and olive-brown mottles, The upper 
B2 horizon is a little darker colored than the lower B2 
horizon in most places. The B3 horizon has a higher 
chroma and more distinct mottling than the B2 horizon. 
Tt ranges from medium silty clay loam to medium silty 
clay. 

The C horizon is about the same color as the B38 hori- 
zon but ranges from silty clay to loamy sand in texture 
and generally is calcareous. The reaction of the A and B1 
horizons and the upper B2 horizon is medtum to strongly 
acid. The lower B2 horizon is slightly acid to medium 
acid and the B3 horizon is slightly acid to neutral. The 
sand content of the solum ranges from 1 to 10 percent. 
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The depth to the IIC horizon ranges from 40 to 60 inches 
but is commonly between 40 and 50 inches. 


Burxwuarpr SERIES 


The Burkhardt series consists of excessively drained 
soils derived from a shallow layer of sandy loam to light 
loam over gravelly material. 

These soils generally are on stream benches and bench 
escarpments, but a few small areas are on uplands. The 
slope range is 0 to 2 percent on the benches and 2 to 9 
percent on the escarpments and uplands. The native 
vegetation consisted of mixed prairie grasses, 

Burkhardt soils are shallower to gravelly material than 
Waukegan soils and Dickinson, gravelly substratum soils, 
and they have less clay in the B horizon. They have a 
finer textured A horizon than Hagener soils but are 
coarser textured below the A horizon. 

Representative profile of Burkhardt sandy loam, 1,160 
feet east of the southwest corner of the SE, sec. 82, 
T. 93 N., R. 14 W., and 15 feet north of road fence, in a 
cultivated field— 

Ap—0 to 7 inches, very dark brown (10YR 2/2) sandy loam; 
weak, fine and very fine, granular structure; fri- 
able; neutral; clear, smooth boundary. 

A8—7 to 13 inches, very dark brown (7.5YR 2/2) sandy 
loam that has some dark brown (7.5YR 3/2) and a 
few, fine, very dark brown (10¥R 2/2) krotovinas; 
very weak, fine, subangular blocky structure; fri- 
able; slightly acid; clear, smooth boundary. 

TIB2—18 to 16 inches, dark-brown (10YR 3/3) loamy gravel; 
single grain; loose; strongly acid; clear, smooth 
boundary (estimated 40 percent Y%-inch to 1%-inch 
pebbles, 40 percent 2-millimeter to %-inch pebbles, 20 
percent medium to very coarse sand). 

IIB8—16 to 23 imches, dark-brown (10YR 3/3) gravelly 
loamy sand; single grain; loose; strongly acid; 
clear, smooth boundary. 

IIC1—23 to 48 inches, dark yellowish-brown (10YR 4/4), 
yellowish-brown (10YR 5/6), and light yellowish- 
brown (10YR 6/4) gravelly coarse sand; single 
grain; loose; medium acid, 

The Al or Ap horizon is black (LOYR 2/1) or very 
dark brown (10YR 2/2) loam to sandy loam. The weakly 
developed B horizon is dark brown (7.5YR 3/2 to 10OYR 
3/8). The depth to the gravelly material is 8 to 20 inches 
but is dominantly between 10 and 16 inches. This mate- 
rial ranges from gravelly sand to loamy gravel and gra- 
vel. Gravel lenses may occur as discontinuous bands in 
the lower substratum. The reaction ranges from slightly 
acid to strongly acid in the A and B horizons, depending 
on the liming program. 


CHELSEA SERTES 


The Chelsea series consists of excessively drained soils 
that developed from deep sands and loamy sands. 

These soils are on uplands, stream benches, and out- 
wash areas. They are commonly on upland slopes that 
face east, south, or southeast. On benches and outwashes 
they occur as mounds or dunes. The slope range is 0 to 
18 percent. ‘The native vegetation consisted of hardwoods. 

Chelsea soils are lighter colored than Hagener soils and 
are coarser textured than Lamont soils. They are also 
coarser textured than Backbone soils and are not under- 
lain by limestone at a depth of 20 to 40 inches. 
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Representative profile of Chelsea sand, 460 feet south 
and 30 feet west of the northeast corner, SW1, sec. 28, 
T. 91 N., R. 14 W,, in a cultivated field— 


Ap—0 to 4 inches, very dark brown (10YR 2/2) fine sand; 
very weak, fine, granular structure that breaks to 
single grain; loose; plentiful roots; slightly acid; 
clear, smooth boundary. 

B—4 to 16 inches, dark yellowish-brown (10YR 3/4) me- 
dium sand; single grain; loose; few roots; strongly 
acid; diffuse, smooth boundary. 

C1—16 to 52 inches, dark yellowish-brown (10YR 4/4) me- 
dium sand; single grain; strongly acid; abrupt, 
smooth boundary. 

B21—52 to 53% inches, dark-brown and brown (7.5YR 4/4) 
loamy sand; single grain; loose; strongly acid; 
abrupt, irregular boundary. 

C2—53’2 to 60 inches, dark yellowish-brown (10YR 4/4) 
medium sand; single grain; strongly acid; abrupt, 
smooth boundary. 

B22—60 to 62 inches, brown and dark-brown (7.5YR 4/4) 
loamy sand; single grain; loose; strongly acid; 
abrupt, irregular boundary. 

C3—62 to 70 inches, yellowish-brown (10XYR 5/6) medium 
sand; single grain; loose; strongly acid. 

The Ai horizon ranges from very dark gray (10YR 
3/1) to very dark brown (10YR 2/2) and from medium 
sand to loamy fine sand. It is 1 to 8 inches thick. The 
Ap horizon ranges from very dark grayish brown (10YR 
8/2) to brown or dark brown (10YR 4/3). It is gen- 
erally medium sand, but the range includes loamy sand. 
A dark grayish-brown (10YR 4/2) to brown (10YR 5/3) 
A2 horizon, 3 to 6 inches thick, is present in some places. 

The B2 horizon consists of bands of brown and dark- 
brown (7 5YR 4/4) light to heavy loamy sand 1/16 inch 
to 2 inches thick. Most of these bands are below a depth 
of 40 inches but, in a few places, they are within 8 inches 
of the surface. In some profiles these very thin bands 
occur at intervals of 4 to 6 inches below a depth of 40 
inches. The B2 horizon has a redder hue than the C 
horizon and is slightly finer textured. 

The C horizon is dominantly medium sand in texture 
and brown or dark brown (10YR 4/3) to yellowish brown 
(10YR 5/6) in color. The color ranges from brown or 
dark brown (7.5YR 4/4) to brownish yellow (10YR 6/6), 
and the texture on uplands can be medium or coarse sand. 
On stream benches the texture below a depth of 30 inches 
may range to sandy gravel. 

The reaction of the profile ranges from neutral to 
strongly acid, depending on whether the soil has been 
limed. 

CLYDE SERIES 


The Clyde series consists of poorly drained soils that 
developed in 20 to 40 inches of moderately fine textured 
or medium-textured material over medium-textured, fri- 
able glacial till or valley fill. In many places the till is 
stratified with sand to sandy loam material. A pebble 
band may occur between the overlying material and the 
till or valley fill. 

These soils are in drainageways and lower concave posi- 
tions on uplands. The slope range is 0 to 8 percent. The 
native vegetation consisted of grasses and water-tolerant 
plants. 

Clyde soils are considered a member of the hydrose- 
quence that includes the somewhat poorly drained Floyd 
soils. They are more variable in texture in the B and C 
horizons than Tripoli soils and are deeper to calcareous 


material. They differ from Marshan soils in that the 
latter have a thick substratum of sand or gravel. Clyde 
soils have a thinner Al horizon than Colo soils. They 
contain more sand and less silt than Maxfield and Sable 
soils. 

Representative profile of Clyde clay loam, 322 feet 
north and 871 feet west of the corner post in the south- 
east corner of the NE, sec. 10, T. 92 N., R. 14 W., ina 
bluegrass pasture— 


A1—0 to 16 inches, black (N 2/0) light clay loam; weak 
to moderate, fine and very fine, granular structure; 
friable; plentiful roots; neutral; gradual, smooth 
boundary. 

A3—16 to 28 inches, very dark gray (10YR 3/1) light clay 
loam; few, fine, distinct, dark grayish-brown (2.5Y 
4/2) mottles and very few black (10YR 2/1) mix- 
ings; very weak, fine, subangular blocky structure 
that breaks to weak, fine, granular structure; fri- 
able; few roots; few fine pores; neutral; clear, 
smooth boundary. 

IIB21g—23 to 28 inches, very dark gray (5Y 8/1) heavy 
loam; very few mixings of very dark gray (N 3/0) 


and few, fine, distinct, olive brown (2.5Y 4/4) 
mottles; weak, fine, subangular blocky structure; 
friable; few roots; few fine pores; an indistinct 


pebble band (pebbles 7% to 1 inch in diameter) at 24 
inches; neutral; clear, smooth boundary. 

IIB22—28 to 33 inches, olive-brown (2.5Y 4/4) and grayish- 
brown (2.5Y 5/2) sandy clay loam; common, fine, 
distinct, very dark gray (5Y 3/1) and common, 
fine, prominent, strong-brown (7.5YR 5/8) mottles; 
very weak, fine, subangular blocky structure; fri- 
able; few roots; few fine pores; mildly alkaline; 
clear, smooth boundary. 

IIIB3—83 to 45 inches, yellowish-brown (10YR 5/6), strong- 
brown (7.5YR 5/8), and grayish-brown (2.5Y 5/2) 
loamy sand; few, fine, distinct, gray (N 5/0) mot- 
tles; kneaded, light yellowish brown (2.5Y 6/4); 
weak, coarse, subangular blocky structure; very 
friable; neutral; abrupt, wavy boundary. 

IVC1—45 to 72 inches, yellowish-brown (10YR 5/6) and 
gray (10YR 5/1 and 5Y 6/1) heavy loam; few, 
fine, faint, strong-brown (7.5YR 5/8) and few, 
fine, prominent, red (2.5YR 4/8) mottles; massive; 
friable; neutral, 

The Al horizon is 12 to 20 inches thick and is generally 
light clay loam to heavy loam, but the texture ranges 
from silt loam to medium silty clay loam. An A8 horizon 
is not always present, but colors normally found in this 
horizon extend to a depth of 24 inches or more in places. 
The gleying varies considerably in thickness, intensity, 
and depth from the surface. 

The matrix of the B horizon and upper C horizon is 
dominantly heavy loam to sandy clay loam, and it is 
stratified with discontinuous lenses and pockets of mate- 
rial ranging from sand to sandy loam. 

The A horizon is sightly acid to neutral, and the B 
horizon is neutral to mildly alkaline. The depth to cal- 
careous material is 50 to 80 inches. 


Coccon SERIES 


The Coggon series consists of moderately well drained 
sous that developed in 14 to 21 inches of loamy material 
over glacial till of loam texture. In many places a peb- 
ble band separates the glacial till from the overlying 
material. 

These soils are on uplands. They have a slope range of 
2 to 9 percent. The native vegetation consisted of hard- 
woods. 
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Coggon soils have a thinner Al horizon and a lighter 
colored Ap horizon than Bassett soils. They also have a 
more distinct A2 horizon and a more strongly developed 
B horizon than Bassett soils. 

Representative profile of Coggon loam, 930 feet west 
and 725 feet south of the northeast corner of sec. 22, T. 
93 N., R. 12 W., in pastured open woods— 


Ai—0 to 8 inches, very dark gray (10YR 3/1) loam; moder- 
ate, fine and very fine, granular structure; friable; 
prominent roots; slightly acid; clear, wavy bound- 


ary. 

A2—3 to 11 inches, dark grayish-brown (10YR 4/2) light 

loam; some mixing of very dark gray (10YR 3/1) 

from the Ali horizon; moderate, thin, platy struc- 

ture; friable; plentiful roots; medium acid; clear, 
wavy boundary. 

to 17 inches, brown (10YR 5/3) loam; few fine 

mixings of yellowish brown (10YR 5/6) from the 

B21 horizon; moderate, fine, subangular blocky 

structure; friable; pebble band in lower part; few 

roots; strongly acid; clear, smooth boundary. 

IIB21t--17 to 24 inches, heavy loam; ped faces are brown 
(10YR 5/8); ped interiors are yellowish brown 
(10YR 5/6) ; moderate, fine, subangular blocky struc- 
ture; friable; few roots; few fine pores; strongly 
acid; gradual, smooth boundary. 

IIB22t—24 to 31 inches, heavy loam; nearly continuous, gray-~ 
ish-brown (2.5Y 5/2), grainy ped faces; ped inte- 
riors are yellowish brown (10YR 5/6); few, fine, 
distinct, yellowish-red (5YR 5/8) and common, fine, 
distinet, grayish-brown (2.5Y 5/2) mottles; moder- 
ate, fine, subangular blocky structure; friable; few 
dark-gray (10YR 4/1) clay films on ped faces and in 
a few root channels; few roots; few fine and 
medium pores; strongly acid; gradual, smooth 
boundary. 

IIB23—31 to 44 inches, loam; discontinuous, light brownish- 
gray (2.5Y 6/2) grainy prism and ped faces; ped in- 
teriors are yellowish brown (10YR 5/6) and strong 
brown (7.5YR 5/8); common, fine, distinct, grayish- 
brown (2.5Y 5/2) mottles; moderate, medium, pris- 
matic structure that breaks to moderate, medium, 
subangular blocky structure; slightly firm; common, 
fine, black (10YR 2/1) concretions of oxide; strongly 
acid; gradual, smooth boundary. 

IIB3—44 to 62 inches, heavy loam; discontinuous, grayish- 
brown (10YR 5/2), grainy ped faces; ped interiors 
are yellowish brown (10YR 5/6); common, fine, 
distinct, grayish-brown (2.5Y 5/2) mottles; weak, 
medium, subangular blocky structure; slightly firm; 
strongly acid; gradual, smooth boundary. 

IIC1—62 to 82 inches, yellowish-brown (10¥R 5/6) and light 
brownish-gray (2.5¥ 6/2) heavy loam; massive; 
neutral; clear, wavy boundary. 

TIC2—82 to 94 inches, same as IIC1 but calcareous. 


The thickness of the Al horizon ranges from 1 to 4 
inches and generaily is very dark gray (L0OYR 38/1). The 
Ap horizon is dark grayish brown (10YR 4/2) to brown 
or dark brown (10YR 4/3). The Al and A2 horizons are 
generally loam, but may be gritty silt loam. 

The texture of the B and C horizons is dominantly heavy 
loam, but it ranges from medium loam to sandy clay loam 
or light clay loam. In the zone of the pebble band, the 
texture may be heavy sandy loam. The profile is generally 
friable to a depth of 30 inches and is slightly firm below 
this depth. 

The loamy material overlying the pebble band is higher 
in content of silt and lower in content of sand than the 
underlying till. The colors of the B and C horizons differ 
from those of the profile described principally in the 
amount and distinctness of grayish-brown mottling. Mot- 
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tles occur at a depth of 24 to 84 inches. A few distinct 
clay films are on the prism and ped faces in the B2 hori- 
zon. A few clay films or accumulations of clay may be 
in the root channels in the B38 and C horizons. 

The B horizon is strongly to very strongly acid. The 
depth to calcareous material ranges from 50 to 100 inches 
but is generally between 60 and 85 inches, 


Coto Serres 


The Colo series consists of poorly drained soils that de- 
veloped from moderately fine textured alluvial deposits. 
_ These soils are on flood plains of rivers and narrow, 
intermittent streams. They are level or have a slope not 
greater than 1 percent. The native vegetation consisted 
of grasses and water-tolerant plants. 

Colo soils contain more clay and generally less sand 
than Spillville soils, and their hues are grayer and light- 
er below a depth of 40 inches. They have a thicker A1 
horizon. and a less distinct B horizon than Marshan and 
Clyde soils and contain less sand above a depth of 40 
inches. . 

Representative profile of Colo silty clay loam, 625 feet 
north and 160 feet west of the southeast corner of the 
Swi, sec. 4, T. 91 N., R. 12 W., in bluegrass pasture 
(measurement taken from center of Highway No. 3)— 

All—0 to 20 inches, black (N 2/0) light silty clay loam; 
mmoderate, fine, subangular blocky structure that 
breaks to moderate, fine, granular structure; friable; 
plentiful roots; slightly acid; clear, smooth boundary. 

A1l2—20 to 29 inches, black (N 2/0) silty clay loam; few 
faint mixings of very dark brown (10YR 2/2); mod- 
erate, fine and very fine, subangular blocky struc- 
ture; friable; few roots; few fine pores; neutral; 
clear, smooth boundary. 

A13—29 to 39 inches, black (N 2/0) light silty clay loam; 
common, fine, prominent, yellowish-red (5YR 4/6) 
and dark-brown or brown (7.5YR 4/4) mottles; mod- 
erate, medium, prismatic structure; slightly firm; 
slightly acid; gradual, smooth boundary. 

IIB—39 to 51 inches, black (LOYR 2/1) and dark-gray (5Y 
4/1) light clay loam; common, fine, distinct, dark- 
brown or brown (7.5YR 4/4) mottles; weak, medium, 
prismatic structure with rather irregular, shiny prism 
faces; slightly firm; few roots; slightly acid; clear, 
smooth boundary. 

IICig—51 to 62 inches, gray (5Y 5/1) sandy clay loam; 
massive; slightly firm; few roots; neutral; clear, 
smooth boundary. 

IlIC2g—62 to 76 inches, dark-gray (5¥ 4/1) and olive-gray 
(5Y 5/2) stratified sand and sandy loam; massive 
to single grain; loose. 

These soils have a color value of 3 or less to a depth of 
at least 40 inches, and the chroma is never greater than 
1 above a depth of 50 inches. The texture is silty clay 
loam in the upper 80 to 40 inches, and the content of 
sand is generally 12 to 18 percent. Below this depth the 
texture ranges from loam to light clay loam and sandy 
clay loam. Moderately coarse or coarse substrata are 
below a depth of 45 inches in places. 


Cresco Srrrs 


The Cresco series consists of moderately well drained 
soils that developed in 14 to 21 inches of loamy material 
over firm glacial till. A pebble band occurs between the 
glacial till and the overlying material in most places. 

These soils are on uplands. The slope range is 2 to 9 
percent. The native vegetation consisted of prairie grasses. 
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Cresco soils have more clay in the glacial till than the 
well-drained Ostrander soils, and they are firm and are 
mottled at a shallower depth. They have a thicker and 
darker colored A1 horizon than Bassett soils, and they 
Jack an A2 horizon, which Bassett soils have. Cresco soils 
are firmer in the B horizon and upper C horizon than 
Kenyon soils and are grayer in the B horizon. They con- 
tain more sand and less silt than the Dinsdale soils, which 
developed from moderately thick loess over glacial till. 
They differ from Atkinson soils in not having a limestone 
substratum. 

Representative profile of Cresco loam, 660 feet west of 
the northeast corner of sec. 22, T. 91 N., R. 14 W., and 68 
feet south of the road fence, in a cultivated field— 


Ap--0 to 7 inches, very dark brown (10YR 2/2) loam; weak, 
fine, granular structure; slightly firm; few roots; 
neutral; abrupt, smooth boundary. 

A8—7 to 14 inches, very dark grayish-brown (10YR 3/2) 
loam; few mixings of dark yellowish brown (10YR 
4/4) and very dark brown (10YR 2/2); weak, fine, 
subangular blocky structure; friable; few very dark 
brown (10YR 2/2) worm casts; few roots; few fine 
pores; slightly acid; clear, smooth boundary. 

Bi—14 to 21 inches, dark yellowish-brown (10YR 4/4) loam; 
common mixings of brown to dark brown (10YR 4/3) 
and a few mixings of yellowish brown (10YR 5/6) ; 
weak to moderate, fine subangular blocky structure; 
friable; few roots; few fine pores; pebble band in 
upper part of horizon; pebbles are % inch to 2 inches 
in diameter and are both angular and subrounded; 
strongly acid; gradual, smooth boundary. 

IITB2it—21 to 32 inches, heavy loam; prism and ped faces are 
nearly continuous grayish brown (2.5Y 5/2) to light 
olive brown (2.5Y 5/4); ped interiors are dark 
yellowish brown (10YR 4/4); few, fine, distinct 
grayish-brown (2.5Y 5/2) and strong-brown (7.5YR 
5/6) mottles and common, fine, faint, yellowish-brown 
(LOY¥R 5/6) mottles; weak, coarse, prismatic struc- 
ture that breaks to moderate, fine and medium, sub- 
angular blocky structure; firm; few roots; few fine 
pores; very few, fine, black (10YR 2/1) oxide concre- 
tions; strongly acid; gradual, smooth boundary. 

IIB22t—32 to 45 inches, light clay loam; prism and ped faces 
are grayish brown (2.5Y 5/2) with few, fine, distinct, 
dark yellowish brown (10YR 4/4) and few, fine, faint, 
gray (5Y 6/1) mottles in the lower part; ped in- 
teriors are dark yellowish brown (10YR 4/4) ; many, 
fine, distinct, grayish-brown (2.5Y 5/2) and strong- 
brown (7.5YR 5/6) mottles; weak, coarse, prismatic 
structure that breaks to weak, medium, subangular 
blocky structure; firm; few roots; few fine pores; 
very few, fine, black (10YR 2/1) oxide concretions; 
strongly acid; gradual, smooth boundary. 

11G1—45 to 66 inches, dark yellowish-brown (10YR 4/4), 
olive-brown (2.5Y 4/4), and grayish-brown (2.5Y 
5/2) light clay loam; common, fine, distinct, strong- 
brown (7.5YR 5/6) and gray (5Y 6/1) mottles; 
massive, with some vertical cleavage but no prism 
faces; firm; few roots to a depth of 60 inches; few 
fine pores; common, fine, black (10YR 2/1) oxide 
concretions; slightly acid; gradual boundary. 

TIC2—66 to 88 inches, same as IIC1 but more yellowish and 
less grayish; slightly acid. 

The Al horizon is 7 to 11 inches thick, if not more 
than slightly eroded, and is black (10YR 2/1) or very 
dark brown (10YR 2/2). The color of the A3 horizon 
varies between dark brown (10YR 3/3), very dark brown 
(10YR 2/2), and very dark grayish brown (10YR 3/2). 

The texture of the B and C horizons is dominantly 
heavy loam to light clay loam or sandy clay loam. In 
the zone of the pebble band, the texture may be heavy 
sandy loam. The loamy material overlying the pebble 


SOIL SURVEY 


band oo more silt and less sand than the underly- 
ing till. 

The colors of the B and C horizons differ from those 
of the profile described principally in the amount and 
distinctness of grayish-brown mottling. Mottling starts 
at a depth of 20 to 28 inches. The prism and ped faces, 
when dry, have a gray to grayish-brown, grainy appear- 
ance. In places a few fait to distinct clay films or 
streaks are on the prism or ped faces of the lower B2 
horizon and the B38 horizon. In some places a few of 
the root channels of the B3 and C horizons are lined with 
clay films or streaks 

The A8, Bl, and B2 horizons are medium acid to 
strongly acid. The depth to calcareous material ranges 
from 45 to 100 inches. 


Dickinson SErRtgES 


The Dickinson series consists of somewhat excessively 
drained soils that developed from sandy loam material 
20 to 40 inches thick over sand or over gravelly material. 

These soils are on uplands, on stream benches, and in 
outwash areas. In some places they occur as mounds or 
dunes. The soils that have a gravelly substratum gen- 
erally are on benches and in outwash areas. The slope 
range is 0 to 9 percent, and the slopes face east, south, 
or southeast. 

Dickinson soils are not so coarse textured as Ilagener 
soils. They are darker colored than Lamont soils and 
lack an A2 horizon, which those soils have. Dickinson 
ee are coarser textured than Aredale and Waukegan 
soils. 

Representative profile of Dickinson sandy loam, 840 
feet west and 200 feet north of the southeast corner of 
sec. 29, T. 92 N., R. 11 W., in a cultivated field— 


Ap—O to 8 inches, very dark brown (10YR 2/2) medium sandy 


loam; very weak, fine, granular structure; very 
friable; few roots; strongly acid; clear, smooth 
boundary, 


A12—8 to 12 inches, very dark brown (10YR 2/2) medium 
sandy loam; some mixing of dark brown (10YR 3/3) 
in the lower part; few roots; strongly acid; gradual, 
smooth boundary. 

to 17 inches, dark-brown (10YR 38/8) heavy sandy 

loam; weak, fine, subangular blocky structure; very 

friable; few roots; strongly acid; gradual, smooth 
boundary. 

to 21 inches, dark yellowish-brown (10YR 4/4) 

medium sandy loam; very weak, fine, subangular 

blocky structure; very friable; few roots; strongly 
acid; clear, wavy boundary. 

B3—21 to 27 inches, dark yellowish-brown (10YR 4/4) sandy 

loam to loamy sand; very weak, fine, subangular 

blocky structure; very friable; strongly acid; grad- 
ual, smooth boundary. 

to 48 inches, dark yellowish-brown (10YR 4/4) 

medium sand; single grain; loose; strongly acid; 

gradual, smooth boundary, 

C2—48 to 60 inches, yellowish-brown (10YR 5/6) and light 
yellowish-brown (10YR 6/4) medium sand; some 
mixing of strong brown (7.5YR 5/8); single grain; 
loose; strongly acid. 


The A horizon generally is very dark brown (10YR 
2/2) sandy loam 8 to 12 inches thick, but it may be as 
much as 16 inches thick and the color may be very dark 
grayish brown (10OYR 3/2). 

The B horizon varies between dark brown (10YR 
3/8), brown or dark brown (10YR 4/3), and dark yel- 
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B2—17 


C1—27 
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lowish brown (10YR 4/4). The texture is light to heavy 
sandy loam. 

The solum generally extends to a depth of 23 to 32 
inches, but it may extend to 40 inches. The C horizon 
is generally medium sand but the range of texture in- 
cludes loamy fine sand in upland areas. Glacial till is 
below a depth of 50 inches in some upland areas. 

On benches and outwash areas the texture of the C 
horizon is dominantly medium sand but it ranges to 
gravel below a depth of 40 inches. — ee ; 

The reaction of the B and C horizons is slightly acid 
to strongly acid. The reaction of the A horizon depends 
on whether the soil has been med. 

Representative profile of Dickinson sandy loam, grav- 
elly substratum, in a cultivated field— 

A1—0 to 16 inches, very dark brown (10YR 2/2) sandy loam; 
weak, fine and very fine, granular structure; friable; 
neutral; few roots; gradual, smooth boundary. 

B2—16 to 23 inches, very dark brown (10YR 2/2) sandy loam; 
some mixing of brown or dark brown (10YR 4/8) and 
very dark grayish brown (10YR 3/2) ; weak, medium, 
subangular blocky structure; very friable; few roots; 
slightly acid; clear, smooth boundary. 

B3—23 to 29 inches, dark-brown (10YR 3/3) and brown or 
dark-brown (10YR 4/3) loamy sand; very weak, 
medium, subangular blocky structure; very friable; 
few roots; medium acid; abrupt, smooth boundary. 

IICi—29 to 44 inches, yellowish-brown (10YR 5/6) fine 
gravelly sand; single grain; loose; medium acid; 
gradual boundary (estimated 35 percent consists of 
¥%-inch to %-inch pebbles). 

TIc2—44 to 61 inches, light yellowish-brown (10YR 6/4) 
coarse sand; single grain; loose; contains a few small 
pebbles; medium acid; gradual boundary. 

IIC—61 to 66 inches, same as C1 horizon. 

The A horizon ranges from 10 to 18 inches in thick- 
ness but is generally between 12 and 16 inches thick. 
It generally is very dark brown (10YR 2/2). 

The B horizon is dark brown (10YR 3/8) and brown 
or dark brown (10YR 4/3) and generally is medium 
sandy loam, although it ranges from light to heavy 
sandy loam. The thickness of the sandy loam horizons 
generally is 20 to 30 inches. 

The solum generally extends to a depth of 22 to 34 
inches and grades from sandy loam in the upper part 
to gravelly loamy sand in the lower 2 to 8 inches. A 


few pebbles occur throughout the solum in some places. 


DinspaLe SERIES 


The Dinsdale series consists of well-drained soils that 
developed in 20 to 40 inches of moderately fine textured 
loess over glacial till. In places a pebble band occurs 
between the loess and the till. 

These soils are on uplands. The slope range is 2 to 9 
percent. The native vegetation consisted of prairie grasses. 

The Dinsdale series is a member of the hydrosequence 
that contains the somewhat poorly drained Klinger and 
the poorly drained Maxfield soils. Dinsdale soils contain 
less sand than Aredale, Ostrander, and Dickinson soils. 
They developed in a thinner layer of loess than Port 
Byron soils. 

Representative profile of Dinsdale silty clay loam, 500 
feet north and 400 feet west of the corner post in the 
southeast corner of the NEV, sec. 29, T. 91 N., R. 12 W., 
in a cultivated field— 


Ap—0 to 9 inches, black (10YR 2/1) light silty clay loam; 
weak, fine, granular structure; friable; plentiful 
roots; slightly acid; clear, smooth boundary. 

A8&—9 to 15 inches, light silty clay loam; ped faces are very 
dark brown (10YR 2/2) and very dark gray (10YR 
3/1); ped interiors are very dark grayish brown 
(10YR 38/2) ; weak, fine, subangular blocky structure 
that breaks to moderate, fine, granular structure; 
friable; few roots; medium acid; clear, smooth bound- 


ary. 

B21t—15 to 20 inches, dark-brown (10YR 38/8) light silty clay 
loam; some mixing of brown or dark brown (10YR 
4/3) and very dark brown (10YR 2/2); moderate, 
fine, subangular blocky structure; friable; few roots; 
few fine pores; medium acid; clear, smooth boundary, 

B22t—20 to 30 inches, light silty clay loam; prism faces are 
mixed brown or dark brown (10YR 4/3) and dark 
brown (10YR 38/3); ped interiors are brown or dark 
brown (10YR 4/3); very weak, medium, prismatic 
structure that breaks to weak, fine, subangular blocky 
structure; friable; few roots; common fine pores; 
few very dark brown (10YR 2/2) worm casts; lower 
part of horizon has some mixing of yellowish brown 
(lOYR 5/4) from the underlying horizon; medium 
acid; clear, smooth boundary. 

ITB23—30 to 389 inches, medium loam; prism and ped faces 
are nearly continuous yellowish brown (10YR 5/4); 
ped interiors are yellowish brown (10YR 5/6); few, 
fine, distinct, grayish-brown (2.5Y 5/2) mottles; 
weak, medium, prismatic structure that breaks to 
moderate, medium, subangular blocky structure; 
slightly firm; few roots; many fine pores; few black 
(10Y¥R 2/1) concretions of an oxide; well-defined 
pebble band in upper part; pebbles range from 4 
inch to 4 inches in diameter; slightly acid; gradual, 
smooth boundary. 

IIB3—89 to 56 inches, yeHlowish-brown (10YR 5/6) medium 
loam; common, medium, prominent, light brownish- 
gray (2.5¥ 6/2) streaks and few, fine, distinct, yellow- 
ish-red (SYR 5/8) mottles; weak, medium, prismatic 
structure; prism faces are nearly continuous light 
olive brown (2.5Y 5/4); slightly firm; few roots to 
a depth of 44 inches; many fine pores; slightly acid; 
gradual, smooth boundary. 

IIC1—56 to 62 inches, strong-brown (7.5YR 5/8) and yellow- 
ish-brown (10YR 5/6) medium loam; common, fine, 
prominent, light brownish-gray (2.5Y 6/2) streaks 
that are horizontal or nearly so; massive; slightly 
firm; few fine pores; few black (10YR 2/1) coucre- 
tions of an oxide; neutral; clear, wavy boundary, 

IIC2—62 to 70 inches, same as IIC1 but calcareous. 


The Al horizon ranges from black (LOYR 2/1) to very 
dark brown (10YR 2/2). If not more than slightly 
eroded, it is 7 to 11 inches thick. The texture of the A 
ae ranges from light silty clay loam to heavy silt 
oam. 

The part of the B horizon that developed from loess is 
light or medium silty clay loam. It ranges from dark 
brown (10YR 3/3) to dark yellowish brown (10YR 4/4) 
in color. The ped faces are generally a little darker than 
the interiors. The C horizon and the part of the B hori- 
zon that developed from glacial till differ from those de- 
scribed, principally in the amount and distinctness of the 
grayish-brown colors. The prism and ped faces, when 
dry, have a gray to grayish-brown, grainy appearance. 
The texture of the till is typically medium or heavy loam 
but ranges to sandy clay loam and, in some places, to light 
clay loam. A few clay films are on the ped faces in the 
B2, WB2, and ITB3 horizons, and there are a few clay 
films in some of the root channels. A few iron or manga- 
nese concretions are in the B2, B3, and C horizons. In 
places there are discontinuous lenses of sand to sandy 
loam 1 to 8 inches thick between the loess and the till. 
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The A8 horizon and the B horizon in the loess are 
slightly acid or medium acid. The till part of the B 
horizon is slightly acid to neutral. The depth to calcare- 
ous material ranges from 40 to 70 inches but is generally 
between 50 and 65 inches. 


Fayrrre Serres 


This series consists of well-drained soils that developed 
from very thick loess of low sand content. 

These soils are on upland ridgetops and side slopes. 
The slope range is 2 to 9 percent. The native vegetation 
consisted of hardwoods. 

Fayette soils generally contain a little less sand 
throughout than Seaton soils, and a little more clay in the 
B2 horizon. 

Representative profile of Fayette silt loam, 0.09 mile 
west of the southeast corner of sec. 22, T. 91 N., R. 13 W., 
and 60 feet north of roadbank, in timber— 


AO—% inch to 0, partly decomposed leaves from hardwood 
trees. 

Al—O to 3 inches, black (10YR 2/1) light silt loam; weak, 
very fine, granular structure; very friable; roots 
abundant; neutral; clear, smooth boundary. 

A21—83 to 8 inches, dark grayish-brown (10YR 4/2) light silt 
loam; some mixing of brown or dark brown (10YR 
4/3) and very dark gray (10YR 3/1) ; moderate, thin, 
platy structure; very friable; plentiful roots; slight- 
ly acid; gradual, smooth boundary. 

A22—8 to 13 inches, brown (10YR 5/8) light silt loam; some 
mixing of very dark gray (10YR 3/1) and dark 
yellowish brown (10YR 4/4); moderate, thin, platy 
structure; plentiful roots, slightly acid; clear, wavy 
poundary. 

Bit—18 to 18 inches, heavy silt loam; ped faces are dark 
yellowish brown (10YR 4/4) ; ped interiors are yellow- 
ish brown (10YR 5/6); moderate, fine, subangular 
blocky structure; slightly firm; few, patchy, brown 
or dark-brown (7.5YR 4/4) clay films; few roots; 
many fine pores; very strongly acid; gradual, smooth 
boundary. 

B21t—18 to 25 inches, light silty clay loam; ped faces are 
dark yellowish brown (10YR 4/4); ped interiors are 
yellowish brown (10YR 5/6); weak, medium, pris- 
matic structure that breaks to moderate or strong, 
fine, subangular blocky structure; slightly firm; few, 
patchy, brown or dark-brown (7.5YR 4/4) clay films; 
slightly firm; few roots; many fine pores; strongly 
acid; gradual, smooth boundary. 

B22t—25 to 38 inches, light silty clay loam; ped faces are 
brown to dark brown (7.5YR 4/4) and dark yellowish 
brown (10YR 4/4) ; ped interiors are yellowish brown 
(10YR 5/6) ; weak, medium, prismatic structure that 
breaks to moderate, fine and medium, subangular 
blocky structure; slightly firm; dark-brown (7.5YR 
8/2) clay films, few and patchy in upper part, but 
nearly continuous at a depth between 35 and 38 
inches; root channels lined with very dark gray 
(1OYR 8/1) clay films; few roots; many fine pores; 
strongly acid; clear, smooth boundary. 

B31t—38 to 51 inches, heavy silt loam; ped faces are dark 
yellowish brown (10YR 4/4) ; ped interiors are yellow- 
ish brown (10YR 5/6); weak, medium, prismatic 
structure that breaks to weak, medium, subangular 
blocky structure; friable; thin, patchy, brown or 
dark-brown (7.5YR 4/4) clay films; few roots; many 
fine pores; few, fine, black (10YR 2/1) concretions of 
an oxide; strongly acid; gradual, smooth boundary. 

B32—51 to 59 inches, heavy silt loam; ped faces are brown 
or dark brown (10YR 4/3) mottled with yellowish 
brown (10YR 5/6) ; ped interiors are yellowish brown 
(10YR 5/6); few, fine, faint, strong-brown (7.5YR 
5/6) mottles; weak, medium, prismatie structure that 
breaks to weak, coarse, subangular blocky; friable; 
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few roots; many fine pores; strongly acid; gradual, 
smooth boundary. 

C—59 to 74 inches, yellowish-brown (10YR 5/6) and brown 
(10YR 5/3) heavy silt loam; few, fine, faint, strong- 
brown (7.5YR 5/8) mottles; massive; friable; few 
roots; many fine pores; medium acid. 

The Al horizon is 1 to 4 inches thick and is black 
(10YR 2/1) or very dark gray (10YR 3/1). The Ap 
horizon, if slightly eroded, is dark grayish brown (10YR 
4/2) or very dark grayish brown (10YR 3/2). The A2 
horizon is 6 to 11 inches thick and ranges from dark 
grayish brown (1L0YR 4/2) to brown (10YR 5/8). 

The B horizon commonly has dark yellowish-brown 
(10YR 4/4) or yellowish-brown (1OYR 5/6) ped in- 
teriors and omental darker ped faces. Clay films range 
from a few to nearly continuous on the ped faces and 
some of the prism faces. The clay content of the B2 
horizon ranges from 27 to 30 percent. 

The reaction is strongly acid or very strongly acid in 
the B1 and B2 horizons and medium acid or strongly acid 
in the B83 horizon. ‘The depth to calcareous loess is more 
than 70 inches. 

Fioyp SErres 


The Floyd series consists of somewhat poorly drained 
soils that developed in 18 to 36 inches of loamy material 
over medium-textured, friable, glacial till. The till is 
commonly stratified. A pebble band separates the loamy 
material from the till in most places. 

These soils are on uplands. They occur on convex and 
concave lower slopes and in coves. The slope range is 1 
to 4 percent. The native vegetation consisted of prairie 
grasses, 

Floyd soils occur with moderately well drained Ken- 
yon, well drained Ostrander, and poorly drained Clyde 
soils. They are less acid than Readlyn soils and are more 
friable and stratified in the B and C horizons. They have 
a, thicker Al horizon than Oran soils and lack an A2 
horizon. Floyd soils do not have a thick lower substratum 
of sand or gravel, which Lawler soils have. 

Representative profile of Floyd loam, 200 feet west and 
40 feet north of the southeast corner of sec. 14, T. 92 N., 
R. 13 W., in bluegrass sod— 


A1—O to 16 inches, black (10YR 2/1) loam; weak to moderate, 
fine, granular structure; friable; plentiful roots; 
neutral; gradual, smooth boundary. 

A3-—16 to 24 inches, very dark grayish-brown (2.5Y 3/2) and 

very dark gray (10YR 8/1) heavy loam; weak, fine, 

subangular blocky structure; friable; few roots; few 
fine pores; neutral; gradual, smooth boundary. 

to 83 inches, olive-brown (2.5Y 4/4) sandy clay 

joam; common, fine, faint, dark grayish-brown (2.5Y 

4/2) mottles throughout and few, fine, distinct, yel- 

lowish-brown (10YR 5/8) mottles in lower part; 

weak, fine, subangular blocky structure; friable; few 

roots; few fine pores; pebble band (12-inch to 1%- 

inch pebbles) at a depth of 31 inches; neutral; clear, 

smooth boundary. 

IIB21-—-38 to 41 inches, yellowish-brown (10YR 5/8) light 
sandy loam; weak, medium, subangular blocky struc- 
ture; very friable; neutral; clear, smooth boundary. 

IIB22—41 to 50 inches, yellowish-brown (10YR 5/8) heavy 
loam; many, fine, distinct, light olive-brown (2.5¥ 
5/4) mottles; weak, medium, subangular blocky struc- 
ture; friable; few grayish-brown (2.5Y 5/2) ped 
faces; neutral; clear, wavy boundary. 

IIC—50 to 60 inches, yellowish-brown (10YR 5/6) heavy 
loam; common, fine, distinct, grayish-brown (2.5Y 
5/2) mottles; friable; calcareous. 
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The Al horizon is 9 to 18 inches thick. Not all profiles 
have a recognizable A8 horizon. 

Mottles in the upper B horizon are generally few to 
common and are dark grayish brown (2.5Y 4/2) and 
yellowish brown (10YR 5/8). The Bl and B2 horizons 
range from very dark grayish brown (10YR 3/2) to olive 
brown (2.5Y 4/4). The texture of the till, other than in 
the stratified parts, ranges from light loam to sandy clay 
loam. The loamy material overlying the till contains more 
silt and Jess sand than the till. 

The B3 horizon, if present, and the C horizon are com- 
monly yellowish brown (10YR 5/8) mottled with grayish 
brown (2.5¥ 5/2) and light olive gray (2.5Y 5/4). At 
a depth between 30 and 60 inches the material is strati- 
fied, and the texture ranges from sand to sandy clay loam 
in places. Slightly firm glacial till is below a depth of 45 
to 60 inches in some places. 

The A and B horizons are slightly acid to neutral. The 
depth to calcareous material ranges from 45 to 60 inches. 


FRANKLIN SERIES 


This series consists of somewhat poorly drained soils 
that developed from medium-textured loess 20 to 40 
inches thick over glacial till. A pebble band separates 
the loess from the till in most places. 

These soils are on uplands. The slope range is 1 to 
3 percent. The native vegetation consisted of grasses 
and trees. 

Franklin soils have a thinner Al horizon than Klinger 
soils, and they have an A2 horizon. They have less sand 
in the upper part of the solum than Oran soils. 

Representative profile of Franklin silt loam, 350 feet 
east and 600 feet north of the southwest corner of the 
SEVUSEY, sec. 36, T. 91 N., R. 12 W., in a bluegrass 
pasture— 


A1l—O to 7 inches, black (10YR 2/1) medium silt loam ; moder- 
ate, fine, granular structure; friable; plentiful roots; 
neutral; clear, wavy boundary. 

A2—7 to 15 inches, gray (10YR 5/1) and grayish-brown 
(10YR 5/2) light silt loam; many very dark gray- 
ish-brown (10YR 3/2) organic stains and mixings; 
dark grayish brown (10YR 4/2) or very dark grayish 
brown (10YR 3/2) when kneaded; weak to moderate, 
thin, platy structure; friable; plentiful roots; very 
strongly acid; clear, wavy boundary. 

Bi—15 to 24 inches, light silty clay loam; ped faces are gray- 
ish brown (2.5Y 5/2); ped interiors are light olive 
brown (2.5Y 5/4); weak, medium, prismatic struc- 
ture that breaks to moderate, fine and very fine, sub- 
angular blocky structure; friable; few roots; many 
fine pores; very strongly acid; gradual, smooth bound- 


ary. 

B2t--24 to 32 inches, dark grayish-brown (2.5Y 4/2) and 
grayish-brown (2.5Y 5/2) light silty clay loam; few, 
fine, faint, light olive-brown (2.5Y 5/4) and few, 
fine, distinct, yellowish-brown (10YR 5/8) mottles; 
weak, medium, prismatic structure that breaks to 
moderate, fine, subangular blocky structure; friable; 
few, fine, faint, dark yellowish-brown (10YR 3/4) 
clay films on ped faces; few roots; many fine pores; 
strongly acid; abrupt, smooth boundary. 

IIB3—-32 to 46 inches, yellowish-brown (10YR 5/6) heavy 
joam; many, medium, distinct, grayish-brown (2.5Y 
5/2) mottles and few, fine, faint, olive-brown (2.5Y 
5/4) mottles; very weak, prismatic structure; friable; 
very thin clay film or shade of dark brown (7.5YR 
3/2) on prism faces, streaked with fine lines of 
dark-brown (7.5YR 3/2) clay; many root channels 
partly filled with dark-brown (7.5YR 3/2) and 
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black (10YR 2/1) clay films; few small globs of 
black (10YR 2/1) clay; common fine pores; upper 
part of horizon contains a band of 1-inch to 3-inch 
pebbles and a discontinuous lens of sand 1 inch to 4 
inches thick; strongly acid; clear, smooth boundary. 
IIB382—46 to 61 inches, strong-brown (7.5YR 5/8) and 
yellowish-brown (10YR 5/6) heavy loam; common, 
fine, distinct, grayish-brown (2.5¥ 5/2) and light 
yellowish-brown (2.5Y 6/4) mottles; very weak, 
medium, prismatic structure; slightly firm; few 
black (1OYR 2/1) and dark-brown (7.5YR 3/2) 
streaks and some globs of clay; grades from medium 
acid to slightly acid with depth; clear, wavy bound- 


ary. 
IIC—61 to 81 inches, yellowish-brown (10YR 5/6) and strong- 
brown (7.5YR 5/6) medium loam; common, fine, 
distinct, grayish-brown (2.5Y 5/2) mottles; massive; 

slightly firm; calcareous. 

The Al horizon is black (10YR 2/1) or very dark 
brown (10YR 2/2) and is 4 to 8 inches thick. The Ap 
horizon is commonly very dark brown (LOYR 2/2). The 
A2 horizon ranges from gray (10YR 5/1) mixed with 
some very dark grayish brown to dark grayish brown 
(10YR 4/2) mixed with some brown or dark brown 
(10YR 4/3). Some organic siains or mixings occur in 
the A2 horizon. 

The B horizon that developed in loess ranges from 
dark grayish brown (10YR 4/2) mottled with brown or 
dark brown (10YR 4/3) and yellowish brown (10YR 
5/6) to grayish brown (2.5Y 5/2) mottled with olive 
brown (2.5Y 4/4) and yellowish brown (10YR 5/6). 
The texture of these horizons is light or medium silty 
clay loam. 

The ITB horizon in the glacial till and the ITC hori- 
zon differ from those of the profile described, principally 
in the amount and distinctness of the grayish-brown mot- 
tling. The prism and ped faces, when dry, have a gray 
or grayish-brown, grainy appearance. The texture of 
the till is typically heavy or medium loam but ranges 
to sandy loam and, in a few places, to light clay loam. 

The clay films and streaks described in the B and IIB 
horizons are common to these soils. In many areas the 
B horizon that developed in loess contains a few iron and 
manganese concretions. The loess and the till are sepa- 
rated by discontinuous lenses of sand to sandy loam 1 inch 
to 10 inches thick or by a thin pebble band. 

The B1, B2, and upper B28 horizons are strongly acid 
or very strongly acid. The depth to calcareous material 
ranges from 45 to 70 inches. 


Hacener Serres 


The Hagener series consists of excessively drained soils 
that developed from loamy fine sand, fine sand, and 
medium sand. 

These soils are on uplands and on stream benches and 
outwash areas. The slope range is 2 to 14 percent. On 
uplands these soils have an east, south, or southeast ex- 
posure. In some places they occur on mounds or dunes. 
The native vegetation consisted of prairie grasses. 

Hagener soils are coarser textured than Dickinson 
soils. They have a darker colored and thicker A horizon 
than Chelsea soils. Hagener soils are free of gravel in 
the subsoil, in contrast with the Burkhardt soils. 

Representative profile of Hagener loamy sand, 780 
feet west of the northeast corner of the NW1, sec. 32, T. 
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92 N., R. 14 W., and 27 fect south of road fence, in a 
cultivated field— 


Ap—0 to 7 inches, very dark brown (10YR 2/2) loamy sand; 
very weak, very fine, granular structure; very fri- 
able; few roots; neutral; clear, smooth boundary. 

A12—7 to 15 inches, very dark brown (10YR 2/2) loamy 
sand; some mixing of very dark grayish brown 
(10YR 38/2); very weak, very fine, granular struc- 
ture; very friable; few roots; neutral; gradual, 
wavy boundary. 

B--15 to 29 inches, brown to dark-brown (10YR 4/3) fine 
sand; some mixing of very dark grayish brown 
(1OYR 38/2); single grain; loose; neutral; gradual, 
wavy boundary. 

C1—29 to 38 inches, light yellowish-brown (10YR 6/4) and 
yellowish-brown (10YR 5/6) fine sand; single grain; 
loose; slightly acid; gradual, smooth boundary. 

C2—38 to 62 inches, light yellowish-brown (10YR 6/4) and 
yellowish-brown (10YR 5/6) fine sand; some mixing 
of strong brown (7.5YR 5/8) and brownish yellow 
(10YR 6/6); single grain; loose; neutral; diffuse 
boundary. 

C3—62 to 73 inches, yellowish-brown (10YR 5/6) and light 
yellowish-brown (10YR 6/4) loamy sand; some mix- 
ing of strong brown (7.5YR 5/8) ; single grain; loose; 
gradual boundary. 

C4-~-73 to 85 inches, stratified loamy sand and light loam. 


The Ai horizon is generally very dark brown (LOYR 
2/2) but may be dark brown (10YR 3/8). It is 8 to 16 
inches thick unless eroded. 

The chroma and value of the B and C horizons are 3 
or more. The profile on uplands ranges from loamy fine 
sand to medium sand. Glacial till is below a depth of 
50 inches in a few places. On benches and outwash 
areas, the texture is the same as on uplands, except that 
below a depth of 30 inches, it may range to sandy gravel. 

A3 and B horizons are not present in all profiles. The 
reaction of the B and C horizons is neutral to strongly 
acid. 

Haresrer SERrEs 


The Harpster series consists of highly calcareous soils 
that developed from a thick deposit. of loess or local al- 
luvium. 

These soils are mainly on broad, level or nearly level 
upland ridgetops. In places they are in upland depres- 
sions. They are slightly lower on the landscape than the 
associated Sable soils. The native vegetation consisted 
of prairie grasses and water-tolerant plants. 

Harpster soils are more alkaline in the solum than 
Sable soils. 

Representative profile of Harpster silt loam, 86 feet 
east and 92 feet north of the corner post in the southwest 
corner of sec. 29, T. 91 N., R. 12 W., in bluegrass sod— 


A11—O to 9 inches, black (10YR 2/1) heavy silt loam; mod- 
erate to strong, fine, granular structure; friable; 
abundant roots; few, fine, broken fragments of snail 
shells; calcareous; moderately alkaline; clear, 
smooth boundary. 

A12--9 to 19 inches, black (10YR 2/1) light silty clay loam; 
moderate, very fine, granular structure; friable; 
plentiful roots; few, fine, broken fragments of snail 
shells; horizon tends to be weakly stratified; cal- 
careous ; moderately alkaline; gradual, smooth bound- 
ary. 

A8—19 to 25 inches, very dark gray (10YR 3/1) light silty 
elay loam; moderate, fine and very fine, granular 
structure; friable; plentiful roots; few fine pores; 
few fine snail shells 1 to 3 millimeters long, and 
4 to 8 per cubic inch ; calcareous; moderately alkaline; 
gradual, smooth boundary 
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Bg—25 to 34 inches, very dark gray (N 3/0) heavy silt loam; 
common, fine, distinct, olive-gray (5Y 5/2) mixings; 
moderate, fine, subangular blocky structure; friable; 
few roots; few fine pores; few fine snail shells 1 
to 8 millimeters long, and 4 to 8 per cubie inch; 
calcareous; moderately alkaline; gradual, smooth 
boundary. 

Clg—84 to 54 inches, olive-gray (5Y 5/2) medium silt loam; 
common, fine, prominent, strong-brown (7.5YR 5/8) 
mottles; few gray (5Y 5/1) mixings; massive; fri- 
able; few roots to a depth of 40 inches; common 
fine and few medium pores; few dark reddish-brown 
(5YR 2/2) iron concretions; several krotovinas filled 
with very dark gray (10YR 3/1) heavy silt loam 
that has weak, medium, subangular blocky structure 
and contains a few fine snail shells; calcareous; 
mildly alkaline; diffuse, smooth boundary. 

C2g—54 to 78 inches, same as Clg, but krotovinas are smaller 
and contain very dark gray (10YR 3/1), olive-brown 
(2.5¥ 4/4), and grayish-brown (2.5Y 5/2) medium 
silt loam; 2-inch discontinuous lens of strong-brown 
(7.5YR 5/8), olive-brown (2.5Y 4/4), and grayish- 
brown (2.5¥ 5/2) sandy loam at a depth of 66 inches; 
caleareous; mildly alkaline. 

The A11 horizon is black (10YR 2/1) and ranges from 
heavy silt loam to light silty clay loam. The A12 and 
A3 horizons are light or medium silty clay loam. The 
Al horizon is typically 14 to 20 inches thick, but the 
black color extends to a depth of 26 inches in places. 

The color of the B horizon ranges from very dark gray 
(N 38/0) to light olive gray (5Y 6/2), and in many 
places there are a few mottles. The texture ranges from 
heavy silt loam to light silty clay loam. 

The C horizon generally is at a depth between 30 and 
40 inches. The texture of the C horizon is dominantly 
medium or heavy silt loam, but heavy loam to light clay 
loam are included in the series. The mottles in this hor- 
izon range from brown to olive in color and vary in 
number and distinctness. Krotovinas are generally 
present. 

In some of the depressional areas, the solum contains 
fewer snail shells than that of the profile described. In 
a few places, there are very slight ridges or rims that con- 
tain more snail shells, especially in the All horizon, than 
are described in the representative profile. The solum 
is mildly or moderately alkaline. The C horizon is gen- 
erally mildly alkaline. 


Hayrietp SErRiEes 


The Hayfield series consists of somewhat poorly 
drained soils that developed from loamy, medium-tex- 
tured alluvial deposits 24 to 60 inches thick over coarse- 
textured material. 

These soils are mainly on stream benches, but they are 
also on areas of outwash in uplands. The slope range 
is 0 to 2 percent. The native vegetation consisted of 
grasses and trees. 

The Hayfield series is a member of the hydrosequence 
that includes the well-drained Sattre soils. Some of the 
Tayfield soils have a lighter colored, thinner A1 horizon 
than the Lawler soils. Hayfield soils also have an A2 
horizon, which Lawler soils lack. 

Representative profile of Hayfield loam, deep, 253 feet 
west and 45 feet south of the corner post. in the northeast 
corner of sec. 31, 'T. 92 N., R. 13 W., in open timber— 

A1—0 to 6 inches, black (10YR 2/1) medium loam; moderate, 


fine, granular structure; friable; plentiful roots; 
medium acid; clear, wavy boundary. 
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A21--6 to 10 inches, dark grayish-brown (10YR 4/2) me- 
dium loam; few dark-brown (10YR 3/8) organic 
stains; weak, medium, platy structure that breaks 
to weak, fine, granular structure; friable; plentiful 
roots; medium acid; clear, wavy boundary. 

A22—-10 to 14 inches, dark grayish-brown (10YR 4/2) light 
loam; common, dark-brown (10Y¥R 38/8) organic 
stains and a few very dark brown (10YR 2/2) mix- 
ings; weak, thin, platy structure that breaks to 
weak, fine, granular structure; friable; few roots; 
strongly acid; gradual, wavy boundary. 

B1i—14 to 18 inches, dark grayish-brown (10YR 4/2) and very 
dark grayish-brown (10YR 3/2) medium loam; weak, 
fine, subangular blocky structure; friable; few grainy 
coats on ped faces; few roots; few fine and medium 
pores; strongly acid; gradual boundary. 

B21t—-18 to 27 inches, dark grayish-brown (10YR 4/2) and 
brown to dark-brown (10YR 4/3) medium loam; few, 
fine, distinct, strong-brown (7.5YR 5/6) and grayish- 
brown (2.5Y 5/2) mottles; weak, fine, subangular 
blocky structure; friable; few roots; few fine and 
medium pores; strongly acid; clear, smooth boundary. 

B22t—27 to 32 inches, grayish-brown (2.5Y 5/2) and brown 
to dark-brown (10¥R 4/3) medium loam; few, fine, 
faint, brown to dark-brown (7.5YR 4/4) mottles; 
weak, fine, subangular blocky structure; friable; 
few roots; few fine pores; strongly acid; clear, 
smooth boundary. 

B23—32 to 40 inches, strong-brown (7.5YR 5/8), grayish- 
brown (2.5Y 5/2), and yellowish-brown (10YR 5/6) 
heavy sandy loam; few, fine, distinct, dark yellowish- 
brown (10¥R 3/4) and dark-red (2.5YR 3/6) mot- 
tles; weak, medium, subangular blocky structure; 
very friable; few fine pores; medium acid; clear, 
smooth boundary. 

IIC1—40 to 46 inches, pale-brown (10YR 6/3), strong- 
brown (7.5YR 5/8), and yellowish-brown (10YR 
5/6) gravel; about 50 percent is 4 inch to 3 inches in 
diameter; single grain; loose; medium acid; clear, 
smooth boundary. 

IIC2— 46 to 60 inches, same colors as IIC1; gravelly sand, 
about 20 percent is 4% inch to 3 inches in diameter; 
single grain; loose; strongly acid. 

The Al horizon varies between black (10YR 2/1) 
and very dark brown (10YR 2/2) and is 4 to 7 inches 
thick. The Ap horizon is generally very dark brown 
(lOYR 2/2) or very dark grayish-brown (10YR 3/2). 
The A2 horizon is distinct to barely discernible. It 
varies between grayish brown (2.5Y 5/2), dark grayish 
brown (10YR 4/2), and very dark grayish brown (10YR 
3/2) and is mottled with a few organic stains or brown 
to yellowish-brown colors. The B horizon is grayish 
brown (2.5Y 5/2), dark grayish brown (1L0YR 4/2), 
and brown or dark brown (10YR 4/3) to strong brown 
(7.5YR 5/8) and is mottled with redder or yellower 
colors. 

The texture of the solum is generally medium loam 
but ranges from heavy to light loam, and the lower B 
horizon may be heavy sandy loam. 

Loamy sand to gravel is the texture of the substratum, 
which begins at a depth of 24 to 36 inches in the mod- 
erately deep Hayfield soil and at 36 to 45 inches in the 
deep soil. 

The reaction ranges from medium acid in the upper 
part of the profile to very strongly acid in the B and 
TIC horizons. 

A group of the Hayfield soils has a dark-brown sur- 
face layer and differs enough from the rest of the series 
to be considered a variant. A separate profile is de- 
scribed for this group. 


Representative profile of Hayfield loam, dark brown 
variant, about 400 feet north of the west end of the 
bridge over the Wapsipinicon River in the SWI4SWY, 
sec. 18, T. 92 N., R.11 W., in bluegrass pasture— 


A1—O to 6 inches, very dark brown (10YR 2/2) loam; mod- 
erate, fine, granular structure; friable; plentiful 
roots; medium acid; clear, wavy boundary. 

A2—6 to 14 inches, brown to dark brown (7.5YR 4/4) and 
dark brown (7.5YR 3/2) loam; common, fine, faint, 
dark reddish-brown (5YR 3/2) mottles; weak, fine, 
subangular blocky structure; friable; plentiful roots; 
very strongly acid; gradual, smooth boundary. 

Bi—14 to 26 inches, dark-brown (7.5YR 3/2) loam; com- 
mon, fine, distinct, very dark gray (10YR 3/1) and 
dark reddish-brown (5YR 3/4) mottles; weak, fine, 
subangular blocky structure; friable; few roots; 
many quartz grains on ped faces; very strongly 
acid; gradual, smooth boundary. 

B21t—26 to 35 inches, gray (10YR 5/1) heavy loam; com- 
mon, fine, distinct, dark yellowish-brown (10YR 3/4) 
mottles; weak, fine, subangular blocky structure; 
friable; few roots; many quartz grains on ped faces; 
very strongly acid; clear, smooth boundary. 

35 to 45 inches, dark-gray (10OYR 4/1) and gray (10YR 
5/1) sandy loam; many, fine, distinct, dark yel- 
lowish-brown (10YR 8/4) and dark-brown (7.5YR 
3/2) mottles and few, fine, distinet, dark-gray (N 
4/0) mottles; weak, medium, subangular blocky 
structure; very friable; many, fine, hard, dark 
reddish-brown (5YR 8/2) oxide coneretions and a 
few black (10YR 2/1) oxide concretions; very 
strongly acid; clear, smooth boundary. 

IIC1—45 to 54 inches, light-gray (10YR 7/1) sand; common, 

fine, prominent, yellowish-brown (10YR 5/4) mottles; 
a few black (10YR 2/1) oxide concretions; single 
grain; loose; strongly acid; gradual, smooth bound- 


B22. 


ary. 

IIC2-—— 54 to 70 inches, light-gray (10YR 7/2) coarse sand; 
single grain; loose; strongly acid. 

The Al horizon is generally very dark brown (lOYR 
2/2) loam or silt loam 4 to 7 inches thick. The Ap hori- 
zon is very dark brown (10YR 2/2) to dark brown 
(7.5YR 3/2). The A2 and B horizons vary little from 
the profile described except that the 10YR and 5YR 
hues may be a little more prominent. ‘The grayish B 
horizon ranges from gray (10YR 6/1) to dark grayish 
brown (10YR 4/2) and has common to many mottles 
that range from dark reddish brown (5YR 3/2) to 
strong brown (7.5YR 5/8) and, in a few places, to yel- 
lowish brown (10YR 5/6). The grayer colors begin at 
a depth between 24 and 380 inches and extend into the 
C horizon. 

Black oxide concretions are common in the B horizon, 
and they increase with depth. The dark reddish-brown 
(5YR 3/2 and 3/4) oxide concretions do not occur in all 
profiles. 

The A horizon is generally medium loam or gritty silt 
loam. The B horizon is dominantly medium loam but 
ranges from heavy loam to light loam and, below a depth 
of 38 inches, is sandy loam in some places. 

The coarse-textured substratum ranges from loamy 
sand to gravel and is generally at a depth of 33 to 45 
inches. The A2, B, and IIC horizons are strongly acid 
or very strongly acid. 


Kenyon Srries 


The Kenyon series consists of moderately well drained 
soils that developed in 14 to 21 inches of loamy material 
over friable to firm glacial till of loam texture. A peb- 
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ble band occurs between the glacial till and the overly- 
ing material in most places. 

These soils are on uplands, The slope range is 2 to 9 
percent. The native vegetation consisted of prairie 
grasses. 

The Kenyon series is a member of the hydrosequence 
that includes the well-drained Ostrander, the somewhat 
poorly drained Readlyn, and the poorly drained Tripoli 
soils. Kenyon soils are shallower to mottling and have 
a stronger structure than Ostrander soils. They have a 
thicker and darker colored Al horizon than Bassett soils 
and lack an A2 horizon. Kenyon soils are less firm and 
less gray in the B horizon than Cresco soils. They con- 
tain more sand and less silt than Dinsdale soils, which 
developed from moderately thick loess over glacial till. 
Kenyon soils differ from Atkinson soils In not having 
a limestone substratum. 

Representative profile of Kenyon loam, 553 feet north 
and 3810 feet east of the southwest corner of sec. 31, T. 
93 N., R. 13 W., in a cultivated field— 


Ap—O to 5 inches, black (1OYR 2/1) loam; cloddy peds that 
break to weak, fine, granular structure; friable; 
plentiful roots; slightly acid; clear, smooth boundary. 

A12-—5 to 10 inches, very dark brown (10YR 2/2) heavy loam; 
weak, fine, subangular blocky structure that breaks 
to weak, fine, granular structure; friable; common 
roots; medium acid; clear, smooth boundary. 

A8—10 to 14 inches, very dark grayish-brown (10Y¥R 3/2) 
heavy loam; moderate, fine and very fine, subangular 
blocky structure; friable; common, fine, distinct, 
very dark gray (10YR 8/1) and common, fine, faint, 
brown to dark-brown (10YR 4/3) worm casts and 
mixings from the A12 and Bi horizons; few roots; 
strongly acid; clear, smooth boundary. 

I&IJB1—14 to 19 inches, heavy loam; ped faces are very dark 
grayish brown (10YR 3/2) and brown to dark brown 
(10OYR 4/3); ped interiors are brown to dark brown 
(10YR 4/3) ; moderate, fine, subangular blocky struc- 
ture; friable; few very dark gray (10YR 8/1) worm 
easts; few roots; common fine pores; a discontinuous 
band of pebbles and stones 1 to 6 inches in diameter 
are in this horizon and occupy 5 to 10 percent of 
the total volume; few roots; strongly acid; clear, 
smooth boundary. 

1I1B21—-19 to 25 inches, heavy loam; ped faces are brown to 
dark brown (10YR 4/8); ped interiors are dark 
yellowish brown (10YR 4/4); weak, medium, pris- 
matic structure that breaks to moderate, fine, sub- 
angular blocky structure; friable; few very dark 
grayish-brown (10YR 3/2) worm casts; few roots; 
common fine and few medium pores; few, fine, faint, 
soft, reddish-brown concretions of ferro-manganese 
oxide; strongly acid; gradual, smooth boundary. 

ITB22—25 to 33 inches, heavy loam; ped faces are yellowish 
brown (10YR 5/4) and have a few, fine, faint, brown 
to dark-brown (10YR 4/8) streaks; ped interiors 
are yellowish brown (10YR 5/6); weak, medium, 
prismatic structure that breaks to moderate, fine, 
subangular blocky structure; friable; few roots; 
common fine pores in peds; few, fine, faint, black and 
reddish-brown, soft concretions of ferro-manganese 
oxide; strongly acid; gradual, smooth boundary. 

IIB23—33 to 40 inches, heavy loam; ped faces are brown 
(10YR 5/3) and have common, fine, faint, brown to 
dark-brown (10Y¥R 4/3) mottles; ped interiors are 
yellowish brown (10YR 5/6) ; common, fine, distinct, 
grayish-brown (10YR 5/2) mottles; weak, medium, 
prismatic structure that breaks to moderate, fine 
and medium, subangular blocky structure; slightly 
firm to friable; few roots; common fine pores; few, 
soft, distinct, ferro-manganese oxide concretions; 
medium acid; gradual, smooth boundary. 

TIB3t—40 to 54 inches, heavy loam; ped faces are grayish 
brown (10YR 5/2) and have common, fine, distinct, 
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brown to dark-brown (7.5YR 4/4) mottles; ped in- 
teriors are yellowish brown (10YR 5/6 and 5/8); 
common, fine, distinct, brown to dark-brown (10YR 
4/3) mottles; weak, medium, prismatic structure 
that breaks to moderate, medium, angular blocky 
structure; firm; few roots; common fine pores; few, 
soft, black (10YR 2/1) oxide concretions; very few 
thin clay films in pores; slightly acid; clear, wavy 
boundary. 

TiC1—54 to 62 inches, yellowish-brown (1OYR 5/6) and dark 
yellowish-brown (10YR 4/4) heavy loam; common, 
fine, distinct, brown to dark-brown (7.5¥R 4/4) 
mottles; massive, with some distinct vertical cleav- 
age; firm; calcareous; common, fine, light-gray 
(1OYR 7/1) and yellow (10YR 7/8) lime concre- 
tions; gradual, wavy boundary. 

Iic2—62 to 76 inches, brown to dark-brown (10YR 4/3) 
and gray (5Y 5/1) heavy loam; few, fine, faint, yel- 
lowish-brown (10YR 5/6) mottles; massive, with 
Some vertical cleavage; firm; few, soft, black (10YR 
2/1) oxide concretions; calcareous; some lime con- 
eretions but fewer than in the C1 horizon. 

The Al horizon is 8 to 12 inches thick, if not more 
than. slightly eroded, and is black (10YR 2/1) or very 
dark brown (10¥R 2/2). The color of the A3 horizon 
varies between dark brown (10YR 3/8), very dark brown 
(10YR 2/2), and very dark grayish brown (10YR 3/2). 

The texture of the B and C horizons is dominantly 
heavy loam but ranges from medium loam to light clay 
loam or sandy clay loam. The loamy material overlying 
the pebble band contains more silt and less sand than 
the underlying till. In the zone of the pebble band, the 
texture is heavy sandy loam in some places. 

_ The profile is generally friable to a depth of about 30 
inches and friable to firm below this depth. 

The color of the B and C horizons differs from that 
of the profile described, principally in the amount and 
distinctness of grayish-brown mottling. Mottling gen- 
erally starts at a depth of 80 to 36 inches, but the oxidic 
mottles of high value and chroma are at a depth of 20 
to 30 inches in places. The prism and ped faces of the B 
horizon have a gray to grayish brown, grainy appear- 
ance when dry. <A few faint to distinct clay films or 
streaks may occur on the prism or ped faces of the lower 
B2 and the B38 horizons. A few of the root channels 
in the B3 and C horizons may be lined with clay films or 
streaks. 

The A8, B1, and B2 horizons are medium or strongly 
acid. The depth to calcareous material ranges from 45 to 
85 inches but is generally 55 to 65 inches. 


Kurvcer Serres 


The Klinger series consists of somewhat poorly drained 
soils that developed in 20 to 40 inches of loess over glacial 
till. A pebble band separates the loess from the till in 
most. places. 

These soils are on uplands and have a slope range of 
1 to 3 percent. The native vegetation consisted of prairie 
grasses. 

The Klinger series is a member of the hydrosequence 
that includes the well-drained Dinsdale and the poorly 
drained Maxfield soils. Klinger soils are shallower to 
glacial till than Muscatine soils. They have a thicker Al 
horizon than Franklin soils and lack an A2 horizon. 
They contain less sand than Readlyn and Floyd soils. 

Representative profile of Klinger silty clay loam, 284 
feet. north and 387 feet east of the southwest corner of 


BREMER COUNTY, IOWA 


the NESE, sec. 26, T. 91 N., R. 12 W., in a cultivated 
field— 


Ap—0 to 9 inches, black (10YR 2/1) light silty clay loam; 
weak, fine, subangular blocky structure; plentiful 
roots; friable; medium acid; gradual, smooth bound- 


ary. 

A3—9 to 18 inches, black (10YR 2/1) and very dark gray 
(10¥R 3/1) light silty clay loam; moderate, fine, 
granular structure; friable; plentiful roots; few 
fine pores; many earthworm casts; strongly acid; 
gradual, smooth boundary. 

Bi—138 to 19 inches, light silty clay loam; ped faces are 
coated with very dark gray (10YR 3/1) that decreases 
with depth; ped interiors are very dark grayish 
brown (2.5Y 3/2); few, fine, faint, olive-brown (2.5Y 
4/4) mottles; moderate, fine and very fine, subangu- 
lar blocky structure; friable; few roots; many fine 
and medium pores; common, small, moderately hard, 
dark-colored oxide concretions; strongly acid; grad- 
nal, smooth boundary. 

B21t—19 to 26 inches, medium silty clay loam; ped faces 
are dark grayish-brown (2.5Y 4/2) with common, 
fine, faint, olive-brown (2.5¥ 4/4) mottles; ped 
interiors are dark grayish brown (2.5¥ 4/2) to 
olive brown (2.5¥ 4/4); weak to moderate, fine, 
subangular blocky structure; slightly firm; few 
discontinuous clay films on some of the concave 
ped surfaces; few roots; many fine and medium 
pores; common, small, moderately hard, dark-colored 
oxide concretions; strongly acid; gradual, smooth 
boundary. 

B22t—26 to 31 inches, dark grayish-brown (2.5Y 4/2) me- 
dium silty clay loam; common, fine, faint, olive- 
prown (2.5Y 4/4), light olive-brown (2.5Y 5/6), and 
grayish-brown (2.5Y 5/2) mottles; very weak, me- 
dium, prismatic structure that breaks to moderate, 
fine, subangular blocky structure; slightly firm; 
few very dark gray (10YR 3/1) clay films on some 
coneave ped faces and in root channels; few roots; 
many fine pores and common medium pores; com- 
mon, small, moderately hard, dark-colored oxide 
concretions; slight imerease in content of sand 
with depth; medium acid; abrupt, smooth boundary. 

IIB3t—31 to 46 inches, yellowish-brown (10YR 5/6) heavy 
loam; common, fine, distinct, grayish-brown (2.5Y 
5/2) mottles; moderate, coarse, prismatic structure 
that breaks to weak, medium, subangular blocky 
structure, which becomes weaker with depth; ped 
faces are grayish brown (2.5Y 5/2) and have few, 
fine, distinct, yellowish-brown (10YR 5/4) mottles; 
slightly firm; few gray clay films on some ped 
faces in upper two-thirds of horizon; few roots 
to a depth of 38 inches; common fine pores; upper 
8 inches contains a band of pebbles 1/2 inch to 
2% inches in diameter; slightly acid in upper 
part, grading to neutral in lower part; clear, irreg- 
ular boundary. 

IIC—-46 to 64 inches, yellowish-brown (10¥R 5/6) and light 
brownish-gray (2.5Y 6/2) heavy loam; massive, with 
distinct vertical cleavage to a depth of about 52 
inches; slightly firm; very few very dark gray clay 
films along root channels; few, small, white, car- 
bonate concretions; calcareous. 


The Al horizon is 8 to 18 inches thick and is generally 
black (10YR 2/1). Cultivated areas have an Ap horizon 
that also is black (LOYR 2/1). The A8 horizon is dom- 
inantly very dark gray (lOYR 8/1) with some mixing 
of black and very dark grayish brown. The A horizon 
is generally light silty clay loam but ranges to heavy 
silt loam. 

The B1 horizon is dominantly very dark grayish brown 
light or medium silty clay loam that has a few mottles. 
The B2 horizon in the loess is light or medium silty clay 
foam. It ranges from dark grayish brown (10YR 4/2) 
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to light olive brown (2.5Y 5/4) in color and has a few 
mottles. The IIB horizon that developed in glacial till 
and the C horizon differ from those of the profile de- 
scribed principally in the amount and distinctness of the 
grayish-brown mottling. The prism and ped faces in the 
till, when dry, have a gray to grayish-brown, grainy 
appearance. The texture of the till is normally heavy or 
medium loam but ranges to sandy clay loam and, in a 
few places, to light clay loam. 

A few clay films on ped faces and in root channels are 
common to most profiles. A few iron and manganese 
concretions occur in most of these soils. Discontinuous 
lenses of sand to sandy loam 1 to 10 inches thick occur 
between the loess and the till in many places. 

The A3 and B1 horizons are strongly acid to medium 
acid. The B2 horizon is slightly acid to strongly acid. 
The depth to calcareous material ranges from 40 to 60 
inches. 

Lamont Srrres 


The Lamont series consists of somewhat excessively 
drained soils that developed in 20 to 40 inches of sandy 
loam materials over sand. 

These soils are on uplands and benches and may occur 
as mounds or dunes. The slope range is 2 to 14 percent. 
The upland slopes generally face east, south, or southeast. 
The native vegetation consisted of hardwoods. 

Lamont soils are not so coarse textured as Chelsea soils 
and are deeper than Backbone soils, which are underlain 
by limestone bedrock. They are lighter colored than 
Dickinson soils. 

Representative profile of Lamont sandy loam, about 
800 feet north and 30 feet east of the southwest corner of 
the NW14 sec. 15, T, 92 N., R. 14 W., in closed woods— 


A1I—0 to 4 inches, black (1l0YR 2/1) heavy sandy loam; 
weak, fine, granular structure; friable; abundant 
roots; neutral; clear, smooth boundary. 

to 7 inches, very dark gray (10¥YR 38/1) medium 

sandy loam; few, fine, dark grayish-brown (10YR 

4/2) mixings; weak, fine, granular structure; fri- 

able; plentiful roots; slightly acid; gradual, smooth 

boundary. 

A22—7 to 17 inches, dark grayish-brown (10YR 4/2) light 
sandy loam; common, fine, very dark grayish-brown 
(1OYR 3/2) mixings; very weak, fine, subangular 
blocky structure; very friable; plentiful roots; me- 
dium acid; clear, wavy boundary. 

B2it—17 to 23 inches, brown to dark-brown (10YR 4/8) light 
sandy clay loam: few, fine, dark-brown (10YR 3/8) 
mixings; weak, coarse, prismatic structure that 
breaks to weak, fine, subangular blocky; friable; 
few roots; many fine pores; medium acid; gradual, 
smooth boundary. 

B22t—23 to 29 inches, brown to dark-brown (1O0YR 4/8) 
heavy sandy loam; weak, coarse, prismatic struc- 
ture that breaks to weak, fine, subangular blocky ; 
friable; few roots; many fine pores; few, 1/8-inch 
to 1/2-inch, discontinuous, horizontal bands of dark- 
brown (7.5YR 3/2) light sandy clay loam in which 
a few discontinuous clay films coat some of the ped 
surfaces; strongly acid; gradual, smooth boundary. 

Ci1—29 to 38 inches, brown to dark-brown (7.5YR 4/4) sand; 
single grain; loose; few roots; few, 1/8-inch to 
1/2-inch, discontinuous, horizontal bands of dark- 
brown (7.5YR 38/2) loamy sand that are massive 
and very friable; strongly acid; clear, smooth 
boundary. 

C2—88 to 48 inches, dark yellowish-brown (1O0YR 4/4) sand; 
single grain; loose; strongly acid; clear, smooth 
boundary. 
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B23—48 to 46 inches, brown to dark-brown (7.5YR 4/4) 
light sandy loam; massive; very friable; strongly 
acid; clear, wavy boundary. 

C38—46 to 52 inches, yellowish-brown (10¥R 5/4) fine and 
medium sand; single grain; loose; strongly acid; 
abrupt, smooth boundary. 

B24—52 to 53 inches, brown to dark-brown (7.5YR 4/4) 
loamy sand; massive; loose; strongly acid; abrupt, 
irregular boundary. 

C4—53 to 55 inches, same as C8. 

B25—55 to 56 inches, same as B24. 

C5—56 to 64 inches, same as C8. 

The Al horizon is black (10YR 2/1) or very dark 
gray (LOYR 3/1) sandy loam 2 to 5 inches thick. The 
Ap horizon is dark grayish-brown (10YR 4/2) or very 
dark grayish-brown (10YR 3/2) sandy loam. The A2 
horizon is dark grayish-brown (10YR 4/2) to brown 
(10YR 5/3) sandy loam to loamy sand 6 to 14 inches 
thick. This horizon is generally a little coarser on 
benches than on uplands. 

Above the C horizon there is a typical B2 horizon 
of sandy loam to light sandy clay loam 6 to 16 inches 
thick. It is brown or dark brown (7.5YR 4/4 or 10YR 
4/3). Below a depth of 40 inches and within the C hori- 
zon, there are also B2 horizons, which have a texture of 
sandy loam to loamy sand. These horizons are 1/8 inch 
to 2 inches thick, and are dark brown (7.5YR 8/2 and 
4/4). They are 2 to 20 inches apart. 

The C horizon is dominantly brown or dark-brown 
(7.5YR 4/4) to brownish-yellow (10YR 6/6) medium 
sand but ranges from loamy fine sand to coarse sand. 
On benches the texture ranges to gravel below a depth 
of 40 inches. 

The B and C horizons range from slightly acid to 
strongly acid. 

Lawier Series 


The Lawler series consists of somewhat poorly drained 
soils that developed in loamy, medium-textured alluvial 
deposits 24 to 45 inches deep over coarse-textured 
material. 

These soils commonly occur on level or nearly level 
benches, but in a few places they are in small outwash 
areas on uplands. The slope range is 0 to 2 percent. The 
native vegetation consisted of prairie grasses. 

The Lawler series is a member of the hydrosequence that 
includes the well-drained Waukegan and the poorly 
drained Marshan soils. Lawler soils have a thicker, 
darker colored Ai horizon than Hayfield soils, and they 
lack an A2 horizon. They have a much coarser textured 
substratum than Floyd soils. They have a thinner Al 
horizon than Spillville soils and are underlain by coarse 
materials at a depth of 24 to 45 inches. 

Representative profile of Lawler loam, deep, 1,640 feet 
south and 109 feet east of the corner post in the northwest 
corner of sec. 4, T. 91 N., R. 13 W., in a pasture— 

Ap—O to 8 inches, black (10YR 2/1) medium loam; weak, 
medium, subangular blocky structure that breaks to 
weak, fine, granular structure; friable; plentiful 
roots; medium acid; clear, smooth boundary. 

AJ12—8 to 15 inches, black (10YR 2/1) medium loam; mod- 
erate, fine, granular structure; friable; plentiful 
roots; medium acid; gradual, smooth boundary. 

A3—15 to 21 inches, very dark grayish-brown (10YR 3/2) 
heavy loam; few, fine, faint, dark grayish-brown 
(10YR 4/2) mottles and few very dark gray (10YR 
8/1) mixings; weak, fine, subangular blocky struc- 
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ture; friable; few fine pores; few roots; medium 
acid; gradual, smooth boundary. 
to 27 inches, dark grayish-brown (2.5Y 4/2) to 
very dark grayish-brown (2.5Y 3/2) heavy loam; 
common, fine, distinct, yellowish-brown (10YR 5/6) 
and olive-brown (2.5Y 4/4) and few, fine, distinct, 
yellowish-red (5YR 4/6) mottles; when kneaded, 
color is dark grayish brown (2.5Y 4/2) to olive 
brown (2.5Y¥ 4/4); weak, medium, subangular blocky 
structure; friable; many fine pores and few medium 
pores; few roots; slightly acid; gradual, smooth 
boundary. 
B21—27 to 36 inches, mixed dark grayish-brown (2.5Y 4/2), 
grayish-brown (2.5Y 5/2), and yellowish-brown (10- 
YR 5/6) heavy loam; few, fine, faint, light olive- 
brown (2.5Y 5/6) and few, fine, distinct, dark-brown 
or brown (7.5YR 4/4) mottles; color when kneaded 
is olive brown (2.5Y 4/4); weak, medium, subangu- 
Jar blocky structure; friable; many fine and medium 
pores; few roots; slightly acid; clear, wavy bound- 
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ary. 

B22—-36 to 40 inches, yellowish-brown (10YR 5/6), light 
olive-brown (2.5Y 5/6), and grayish-brown (2.5Y 
5/2) light sandy clay loam; very weak, coarse, sub- 
angular blocky structure; friable; few fine and me- 
dium pores; few fine roots; slightly acid; clear, 
smooth boundary. 

IIC1—40 to 50 inches, stratified dark grayish-brown (10YR 
4/2) loamy ‘coarse gravel and darkgray (10YR 
4/1) sandy loam; pebbles are dominantly % inch 
to 2 inches long, are subrounded, and occupy about 
40 percent of the stratum; sandy loam is massive and 
very friable; loamy coarse gravel is single grain 
and loose; slightly acid; clear boundary. 

IiC2—50 to 60 inches, brown to dark-brown (10YR 4/3) 
loamy coarse gravel; pebbles are subrounded, are 
Ye to 1 inch long, and occupy about 40 percent of 
the horizon; slightly acid; single grain; loose. 

The Al horizon is 9 to 16 inches thick. The Al or Ap 
horizon is black (LOYR 2/1). The B1 and B2 horizons 
range from very dark grayish brown (10YR 3/2) and 
dark grayish brown (10YR 4/2) to olive brown (2.5Y 
4/4) and have few to commen. mottles. 

The texture of the solum is dominantly medium or 
heavy loam. The lower B2 horizon commonly grades to 
sandy loam just above the C horizon. 

The coarse-textured substratum ranges from loamy 
sand to gravel. This begins at a depth of 24 to 36 inches 
in the moderately deep phase and at 36 to 45 inches in the 
deep phase. 

The reaction throughout the profile is generally me- 
dium acid but ranges from slightly acid to strongly acid. 


Marsuan Serres 


The Marshan series consists of poorly drained soils that 
developed in moderately fine textured alluvial deposits 
24 to 45 inches thick over coarse-textured material. 

These soils are on level or nearly level benches that are 
slightly depressional in places. The slope range is 0 to 2 
percent. The native vegetation consisted of grasses and 
water-tolerant plants. 

The Marshan series is a member of the hydrosequence 
that includes the somewhat poorly drained Lawler and 
the well-drained Waukegan soils. They have a thinner 
A1 horizon than the Colo soils, which are dark colored 
to a depth of 40 inches or more. Marshan soils are under- 
lain by coarse materials, whereas Clyde soils are under- 
lain by a finer textured substratum of stratified ¢lacial 
till. 
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Representative profile of Marshan clay loam, deep, 90 
feet north and 40 feet west of the corner post in the south- 
east corner of the NE14NE1, sec. 18, T. 92 N., R. 11 W., 
in a cultivated field— 


Ap—0 to 7 inches, black (N 2/0) light clay loam; weak, fine, 
subangular blocky structure that breaks to weak, 
fine, granular; friable; plentiful roots; neutral; 
abrupt, smooth boundary. 

A12—7 to 16 inches, black (N 2/0) light clay loam; weak, 
fine, subangular blocky structure that breaks to 
weak, fine, granular; friable; plentiful roots; neu- 
tral; clear, smooth boundary. 

A8—16 to 23 inches, black (10YR 2/1) light clay loam; few, 
fine, faint, very durk gray (10YR 3/1) motties; weak, 
fine, subangular blocky structure that breaks to 
weak, fine, granular; friable; few roots; neutral; 
clear, smooth boundary. 

B2ig—23 to 29 inches, gray (10YR 5/1) clay loam; com- 
mon, fine, faint, very dark grayish-brown (2.5Y 3/2) 
and few, fine, distinct, ight olive-brown (2.5Y 5/4) 
mottles; weak, fine, subangular blocky structure; fri- 
able; few roots; pebble band in lower part of 
horizon consists of pebbles 14 inch to 38 inches 
across; few roots; neutral; clear, smooth boundary. 

B22—29 to 88 inches, light olive-brown (2.5Y 5/4) heavy 
sandy loam; many, fine, distinct, yellowish-brown 
(JOYR 5/6) mottles; weak, fine, subangular blocky 
structure; friable; few roots to a depth of 32 inches; 
neutral; clear, smooth boundary. 

II1Ci—38 to 48 inches, grayish-brown (10YR 5/2) and yel- 
lowish-brown (10YR 5/6) loamy sand; single grain; 
loose; neutral; clear, smooth boundary. 

IIC2—48 to 52 inches, yellowish-brown (10YR 5/6), gray- 
ish-brown (10YR 5/2), and very dark gray (10YR 
3/1) fine gravelly sand; single grain; loose; meu- 
tral; abrupt, clear boundary. 

IIC3—52 to 56 inches, gray (SY 6/1) and yellowish-brown 
(10YR 5/6) heavy sandy loam; massive; friable; 
neutral; abrupt, smooth boundary. 

IIC4—56 to 62 inches, yellowish-brown (10YR 5/6) and 
grayish-brown (10YR 5/2) sand containing a few 2- 
inch to 3-inch pebbles; neutral. 


The Al horizon is 12 to 20 inches thick and is generally 
light clay to loam but ranges to heavy loam. The B hori- 
zon is dominantly light clay loam but ranges to heavy 
loam and sandy clay loam. ‘The upper part of the B hort- 
zon has a hue of 2.5Y or 5Y, a value of 3 to 5, a chroma of 
1,and a few mottles. The lower part has a higher chroma 
and more mottles. 

The coarse-textured substratum ranges in texture from 
loamy sand to gravel. It begins at a depth of 24 to 36 
inches in the moderately deep soil and at 36 to 45 inches 
in the deep soil. 

The reaction generally is neutral throughout the pro- 
file, but it is slightly acid in a few places. 


MAXFIELD Serres 


This series consists of poorly drained soils that devel- 
oped in 20 to 40 inches of loess over glacial till. A pebble 
band occurs between the loess and the till in most places. 

These soils are on uplands, and in a few places they are 
in drainageways. The slope range is 0 to 2 percent. The 
native vegetation consisted of prairie grasses and water- 
tolerant plants. 

The Maxfield series is a member of the hydrosequence 
that includes the somewhat poorly drained Klinger and 
the well-drained Dinsdale soils. Maxfield soils are shal- 
lower to glacial till than Sable soils. They have less 
sand above a depth of 20 to 40 inches than Tripoli, Clyde, 


101 


and Marshan soils. They are not underlain by coarse 
materials as are the Marshan soils. 

Representative profile of Maxfield silty clay loam, 90 
feet east and 85 feet north of the corner post in the south- 
Ne corner of sec. 24, T. 91 N., R. 12 W., in a cultivated 

eld— 


Ap—0 to 7 inches, black (N 2/0) light silty clay loam; 
moderate, fine, granular structure; friable; few roots; 
neutral; elear, smooth boundary. 

A12—% to 12 inches, black (N 2/0) light silty clay loam; 
some mixing of grayish brown (2.5¥ 5/2) ; moderate, 
fine, granular structure; friable; few roots; neutral; 
clear, smooth boundary. 

A3—12 to 17 inches, black (10YR 2/1) medium silty clay 
loam; common, fine, distinct, dark grayish-brown 
(2.5¥ 4/2) mottles; moderate, fine, granular struc- 
ture; friable; few roots; neutral; gradual, smooth 
boundary. 

B21—17 to 23 inches, dark grayish-brown (2.5Y 4/2) medium 
silty clay loam; few, fine, distinct, reddish-brown 
(SYR 4/4) mottles; weak, fine, subangular blocky 
structure; friable; few roots; many fine pores; 
neutral; gradual, smooth boundary. 

B3g—23 to 32 inches, olive-gray (5Y 5/2) to olive (5Y 5/3) 
heavy silt loam; few, fine, distinct, yellowish-brown 
(1OYR 5/8) mottles; weak, fine, subangular blocky 
structure; friable; few roots; many fine pores; neu- 
tral; abrupt, smooth boundary. 

TIB3—32 to 45 inches, yellowish-brown (10YR 5/6) heavy 
loam; common, fine, distinct, light brownish-gray 
(2.5Y 6/2) mottles; weak, medium, prismatic struc- 
ture that breaks to weak, coarse, subangular blocky 
structure; prism faces are pale olive (5Y 6/8); 
slightly firm; in the upper part of the horizon is a 
band of pebbles 44 inch to 2 inches, and a few as 
much as 4 inches, in diameter; a 1-inch lens of yel- 
lowish-brown (10¥R 5/8) loamy sand with common, 
fine, distinct, light brownish-gray (2.5¥ 6/2) mottles 
occurs at the top of this horizon; few roots to a 
depth of 40 inches; slightly acid; gradual, smooth 
boundary. 

IIC1--45 to 56 inches, yellowish-brown (10YR 5/6) and 
strong-brown (7.5YR 5/8) heavy loam; many, me- 
dium, distinct, light brownish-gray (2.5Y¥ 6/2) 
motties; massive; slightly firm; slightly acid; clear, 
wavy boundary. 

TIC2—56 to 66 inches, same as ITC1, but calcareous. 


The Ai horizon ranges from 10 to 16 inches in thick- 
ness, is black (N 2/0 to 10YR 2/1), and generally is light 
silty clay loam but may be medium silty clay loam. The 
A38 horizon is dominantly medium silty clay loam. The 
color has a value of 3 to a depth of 24 inches. 

The B21 horizon ranges from very dark grey (10YR 
3/1) with a few olive (SY 5/3) mottles to dark grayish 
brown (2.5Y 4/2) with a few reddish-brown (5YR 4/4) 
mottles. The texture generally is medium silty clay loam. 
The BY horizon ranges from olive gray (5Y 4/2) to dark 
grayish brown (2.5Y 4/2) and has a few reddish-brown 
to olive mottles. The texture is heavy silt loam to light 
silty clay loam. If a B3 horizon occurs within the loess 

arent material, it is about the same color as the B2 and 
is normally heavy silt loam. 

The B38 horizon that developed in glacial till and the 
C horizon differ from those of the profile described, prin- 
cipally in the amount and distinctness of the brownish- 
gray mottling. ‘The prism and ped faces in the till, when 
dry, have a gray to grayish-brown, grainy appearance. 
The texture of the till is normally heavy or medium loam 
but ranges to sandy clay loam and, in a few places, to 
light clay loam. 
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In places there are a few clay films in root channels of 
the B3 horizon, but this is not typical of the Maxfield 
series. Discontinuous lenses of sand to sandy loam 1 to 12 
inches thick occur between the loess and the till in many 
areas, especially in drainageways. 

The reaction is generally neutral in the loess material 
and slightly acid to neutral in the till. The depth to cal- 
careous material ranges from 40 to 60 inches. 


Muscatine SERtEs 


The Muscatine series consists of somewhat poorly 
drained soils that developed from thick deposits of loess. 

These soils are on uplands. The slope range is 1 to 3 
percent. The native vegetation consisted of prairie 
grasses. 

The Muscatine series is a member of the hydrosequence 
that includes the poorly drained Sable soils. Musca- 
tine soils are deeper to glacial till than Klinger soils. 
They are not so well drained as Port Byron soils and 
have slightly more clay in the A and the upper B hori- 
zons. 

Representative profile of Muscatine silty clay loam, 
490 feet north and 326 feet west of the corner post in 
the southeast corner of sec. 30, T. 91 N., R. 12 W., in a 
cultivated field— 


Ap—0 to 7 inches, black (10YR 2/1) light silty clay loam; 
weak, fine, subangular blocky structure; friable; few 
roots; medium acid; clear, smooth boundary. 

A127 to 15 inches, black (10YR 2/1) light silty clay loam ; 
moderate, very fine, subangular blocky structure; 
friable; few roots; medium acid; gradual, smooth 
boundary. 

A3—15 to 21 inches, very dark gray (10YR 3/1) and black 
(10YR 2/1) light silty clay loam; moderate, fine, 
subangular blocky structure; friable; few roots; 
slightly acid; gradual, smooth boundary. 

Bit—21 to 28 inches, very dark gray (10YR 3/1) and dark 
grayisb-brown (2.5Y 4/2) light silty clay loam; few, 
fine, distinct, light olive-brown (2.5Y 5/4) mottles; 
moderate, fine, subangular blocky structure; friable; 
few roots; slightly acid; gradual, smooth boundary. 

B2—28 to 36 inches, olive-brown (2.5Y 4/4) heavy silt loam; 
common, fine, faint, dark grayish-brown (2.5Y 4/2) 
and few, fine, distinct, strong-brown (7.5YR 5/6) 
mottles; very weak, medium, prismatic structure 
that breaks to moderate, fine, subangular blocky 
structure; friable; few roots; common fine pores; 
neutral; gradual, smooth boundary. 

B31-—36 to 44 inches, light olive-brown (2.5Y 5/4) medium 
silt loam; common, fine, distinct, yellowish-brown 
(10¥R 5/6 and 5/8) mottles; very weak, medium, 
prismatic structure that breaks to weak, medium, 
subangular blocky structure; friable; few roots; 
many fine pores; many, fine, very dark gray (10YR 
3/1) oxide concretions and few black (10YR 2/1) 
worm mixings; neutral; gradual, smooth boundary. 

B32—44 to 49 inches, grayish-brown (2.5Y 5/2) and yel- 
lowish-brown (10YR 5/6) medium silt loam; few, 
fine, distinct, strong-brown (7.5YR 5/8) mottles: very 
weak, prismatic structure that breaks to weak, 
coarse, subangular blocky structure; friable; many, 
fine, black (10YR 2/1) oxide concretions and few 
black (10YR 2/1) worm mixings; neutral; diffuse, 
smooth boundary. 

C1—49 to 67 inches, grayish-brown (2.5Y 5/2) and yellowish- 
brown (10YR 5/6) medium silt loam; few, fine, dis- 
tinct, strong-brown (7.5YR 5/8) mottles; massive; 
friable; few, fine, soft, black (1OYR 2/1) oxide con- 
erections; neutral; clear, wavy boundary. 

C2—67 to 90 inches, same as C1 but calcareous. 


SOIL SURVEY 


The Ai horizon is 10 to 16 inches thick. The A8 
horizon is dominantly very dark gray (10YR 3/1) with 
some mixing of black and dark grayish brown. The A 
horizon is generally light silty clay loam but ranges to 
heavy silt loam. 

The B1 horizon differs from that of the profile de- 
scribed principally in texture, which may be light or 
medium silty clay loam. The B2 horizon has a color of 
dark grayish brown (10YR 4/2) to light olive brown 
(2.5Y 5/4) and is slightly mottled. It has a texture of 
heavy silt loam to light silty clay loam. A few clay 
films may occur on the ped faces in the B1 and B2 hori- 
zons and in the root channels in the B3 horizon. 

The A8 and B1 horizons are slightly acid to medium 
acid. The B2 horizon is slightly acid to neutral. The 
depth to calcareous material ranges from 50 to 70 inches. 


Nopaway Series 


The Nodaway series consists of moderately well 
drained, moderately dark colored to light-colored soils 
derived from recently deposited, medium-textured, strat- 
ified alluvium, 

These soils are on bottom lands and alluvial fans in 
association with steep, medium-textured eolian soils. The 
slope range is 0 to 2 percent. The native vegetation 
consisted of trees and grasses. 

Nodaway soils are lighter colored and much more 
stratified than Terril and Spillville soils, and they are 
silty rather than loamy. 

Representative profile of Nodaway silt loam, 106 feet 
west and 128 feet south of the northeast corner of the 
eee sec. 28, T. 91 N., R. 18 W., in a cultivated 

a — 


Ap—0 to 8 inches, very dark grayish-brown (2.5Y¥ 3/2) silt 
loam; few, fine, faint, very dark brown (10YR 2/2) 
and dark brown to brown (10YR 4/3) mixings; 
pale-brown (10YR 6/3) when dry; weak, fine, 
granular structure; friable; few roots; neutral; 
abrupt, smooth boundary. 

C1—8 to 41 inches, dark grayish-brown (2.5Y 4/2) (70 per- 
cent) and very dark grayish-brown (10YR 3/2) 
(30 percent) silt loam; common, fine, distinct, brown 
(10YR 5/3) mottles; very thinly stratified (0.05 to 
1,0 millimeter) ; very friable; few roots to a depth 
of 32 inches; few strata of yellowish-brown (10YR 
5/4) fine sand in upper part of horizon and few 
strata of grayish-brown (2.5¥ 5/2) fine sand in low- 
er part; neutral; abrupt, smooth boundary. 

C2—41 to 57 inches, very dark grayish-brown (10YR 3/2) 
silt loam consisting of distinct, dark grayish-brown 
(2.5Y¥ 4/2) and very dark brown (10YR 2/2) strata 
0.5 millimeter to 1.5 millimeters thick; very friable; 
neutral; clear, smooth boundary. 

IIAb—57 to 86 inches, very dark brown (10YR 2/2) silt 
loam: colmon, fine, faint, very dark grayish-brown 
(10¥R 3/2) mottles; massive; friable; this horizon 
contains less sand than the C2; neutral. 


The stratified lenses in the Cl and C2 horizons range 
from very dark grayish brown (10YR 3/2 to 2.5Y 8/2) 
D ‘Onis (1OYR 5/3) and dark grayish brown (2.5Y 
4/2). 

The depth to the dark-colored ITAb horizon is 34 to 
80 inches. The dark-colored substratum ranges from 
a dark brown (10YR 2/2) silt loam to silty clay 
oam. 

le reaction throughout the profile is generally neu- 
tral. 
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OrAN SERIES 


The Oran series consists of somewhat poorly drained 
soils that developed in 14 to 24 inches of Joamy material 
over glacial till of loam texture. A pebble band occurs 
between the glacial till and the overlying material in 
most places. These soils are on uplands. The slope 
range 1s 0 to 5 percent. Most of the slopes are convex, 
but a few of the lower ones are concave. Some areas 
of these soils are in upland coves. The native vegeta- 
tion consisted of grasses and trees. 

The Oran series is a member of the hydrosequence that 
includes the moderately well drained Bassett soils. Oran 
soils have a lighter colored Ap horizon and a thinner 
Al horizon than Readlyn soils, and they have an AQ 
horizon, which Readlyn soils lack. Oran soils have a 
little less clay in the B and C horizons than Riceville 
soils and are less gray in these horizons. They contain 
more sand and less silt than Franklin soils, which de- 
veloped from moderately thick loess over glacial till. 

Representative profile of Oran loam, 1,200 feet east 
and 77 feet south of the corner post in the northwest 
corner of sec. 4, T. 93 N., R. 12 W., in a cultivated field— 


Ap—0 to 7 inches, very dark brown (10YR 2/2) loam; weak, 
fine, granular structure; friable; few roots; slightly 
acid; abrupt, smooth boundary. 

A2—7 to 18 inches, dark grayish-brown (10YR 4/2) and 
brown to dark-brown (10YR 4/8) loam; weak, thin, 
platy structure; friable; few very dark brown (10YR 
2/2) worm casts; few roots; very strongly acid; 
clear, wavy boundary. 

Bi—13 to 17 inches, dark yellowish-brown (10YR 4/4), yel- 
lowish-brown (10YR 5/6), and dark grayish-brown 
(10YR 4/2) heavy loam; few, fine, faint, brown to 
dark-brown (7.5YR 4/4) mottles; weak, fine, sub- 
angular blocky structure; friable; few roots; few 
fine pores; very strongly acid; clear, smooth bound- 


ary. 

IIB21—17 to 23 inches, heavy loam that has few, fine, dis- 
tinct, dark grayish-brown (10YR 4/2) mottles; ped 
faces are grayish brown (2.5Y¥ 5/2) and have com- 
mon, fine, distinct, yellowish-brown (10YR 5/6) 
mottles; ped interiors are yellowish brown (10YR 
5/6) ; weak, medium, prismatic structure that breaks 
to moderate, fine, subangular blocky; prism faces 
are grayish brown (10YR 5/2 and 2.5Y 5/2); fri- 
able; few roots; few fine and medium pores; a few 
pebbles are scattered throughout, and those in the 
lower part are 2 to 4 inches long; very strongly 
acid; gradual, smooth boundary, 

IIB22t—23 to 30 inches, heavy loam that has common, fine, 
distinct, grayish-brown (10YR 5/2) mottles; ped 
interiors are brown (10YR 5/3); moderate, medium, 
prismatic structure that breaks to moderate, fine, 
subangular blocky; prism faces are light brownish 
gray (2.5Y 6/2) and have common, fine, distinct, 
yellowish-brown (10YR 5/6) mottles; few dark-gray 
(10YR 4/1) clay films on prism and ped faces; 
slightly firm; few roots; common fine pores and few 
medium pores; strongly acid; gradual, smooth bound- 


ary. 
IIB3t—30 to 43 inches, loam; ped interiors are yellowish 
brown (10YR 5/8); weak, medium, prismatic struc- 
ture that breaks to very weak, coarse, subangular 
blocky structure; slightly firm; very thin, discon- 
tinuous, dark-gray (10YR 4/1) clay films on prism 
faces; films are mottied with a few very dark gray 
{10YR 3/1), and somewhat thicker, vertical clay 
streaks; many of the vertical and a few of the hori- 
zontal root channels are lined with very dark gray 
(10YR 3/1) clay films, and there are a few small 
globs of clay in these channels; few roots; common 
fine pores; slightly acid; clear, wavy boundary. 


238-051—67——-8 
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IIC—43 to 60 inches, yellowish-brown (10YR 5/6) and light 
brownish-gray (10YR 6/2) loam; massive; slightly 
firm; a few root channels are lined with dark-gray 
(10YR 4/1) clay films; few, small, rounded, hard 
lime concretions at a depth of 43 to 49 inches; cal- 
careous, 

The Ap horizon is generally very dark brown (10YR 
2/2) or very dark grayish brown (10YR 3/2). In un- 
disturbed areas the Al horizon is black (10YR 2/1) or 
very dark gray (10YR 3/1) and is 4 to 7 inches thick. 
The A2 horizon is dark brown or brown (7.5YR 4/2) 
to very dark grayish brown (10YR 38/2) and grayish 
brown (10YR 5/2). It grades from distinct to barely 
discernible. The Ai and AQ horizons are dominantly 
loam but may be gritty silt loam. 

The texture of the B and C horizons is dominantly 

heavy loam but ranges from medium loam to light clay 
loam or sandy clay loam, The texture around the pebble 
band may be heavy sandy loam. The soil is generally 
friable to a depth of about 24 inches and is slightly firm 
below this depth. The loamy material overlying the 
pebble band contains more silt and less sand than the 
underlying till. 
_ The color of the B and C horizons varies principally 
in the amount and distinctness of the grayish mottling. 
Prism and ped faces in the B2 and B3 horizons, when 
dry, have a gray to grayish-brown, grainy appearance. 
In the lower B2 horizon and the B3 horizon, the prism 
and ped faces generally have a few distinct clay films 
and streaks. The root channels of the B3 and C hori- 
zons are generally lined with clay films. 

The Bi and B2 horizons are strongly acid or very 
strongly acid, and the B3 horizon is slightly acid to 
strongly acid. The depth to calcareous material ranges 
from 40 to 70 inches but is generally between 40 and 50 
inches. 

OstRANDER Serres 


The Ostrander series consists of well-drained soils that 
developed in 14 to 24 inches of loamy material over fri- 
able glacial till loam. A pebble band separates the 
glacial till from the overlying material in most places. 

These soils are on uplands. The slope range is 1 to 9 
percent. The native vegetation consisted of prairie 
grasses. 

Ostrander soils have less mottling, are deeper to mot- 
tling, and have a weaker structure than Kenyon soils. 
They are shallower to glacial till than Aredale soils, 
which developed in very deep, medium-textured eolian 
material. They contain more sand and less silt than 
Dinsdale soils, which developed in moderately thicl loess 
over glacial till. Ostrander soils are not underlain by 
limestone bedrock at a depth of 386 to 50 inches as are 
Atkinson. soils. 

Representative profile of Ostrander loam, 1,808 feet 
west and 789 feet south of the corner post in the north- 
east corner of sec. 5, T. 91 N., R. 14 W., in a cultivated 


field— 


Ap—0 to 6 inches, black (10YR 2/1) loam; weak, fine, granu- 
lar structure; friable; few roots; slightly acid; 
clear, smooth boundary. 

A12—6 to 10 inches, black (10YR 2/1) loam; weak, fine and 
very fine, granular structure; friable; few roots; 
slightly acid; gradual, smooth boundary. 
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A3—-10 to 17 inches, dark-brown (10YR 3/3) and very dark 
brown (10YR 2/2) loam; weak, fine and very fine, 
subangular blocky structure; friable; many black 
(10YR 2/1) worm casts; few roots; few fine pores; 
strongly acid; gradual, wavy boundary. 

to 22 inches, loam; nearly continuous dark-brown 

(10YR 3/3) ped coats; ped interiors are dark yel- 

Jowish brown (10YR 4/4); weak, very fine, sub- 

angular blocky structure; friable; many very dark 

brown (10YR 2/2) and few yellowish-brown (10YR 

5/6) worm casts; few roots; few fine pores; strongly 

acid; clear, smooth boundary. 

ITB2—22 to 32 inches, loam; discontinuous brown to dark- 
brown (10YR 4/8) ped coats; yellowish-brown (10YR 
5/6) ped interiors; weak, fine, subangular blocky 
structure; friable; few roots; common fine pores; 
few very dark grayish-brown (10YR 3/2) worm 
casts; band of pebbles % inch to 3 inches in diam- 
eter in upper part of horizon; medium acid; gradual, 
smooth boundary. 

ITB3—382 to 46 inches, loam; discontinuous yellowish-brown 
(1OYR 5/4) ped coats; yellowish-brown (10YR 5/6) 
ped interiors; weak, medium, prismatic structure 
that breaks to weak, medium, subangular blocky 
structure; friable; common fine pores; few, fine, 
black (1OYR 2/1) oxide concretions; few 14-inch 
to 1-inch pebbles; slightly acid; gradual, smooth 
boundary. 

IIC1—46 to 54 inches, yellowish-brown (10YR 5/4 and 5/6) 
light loam; about 20 percent of the matrix consists 
of light brownish-gray (2.5Y 6/2), discontinuous, 
horizontal lenses; few, fine, distinct, strong-brown 
(7.5YR 5/8) mottles; massive, with some thick hor- 
izontal cleavage; friable; few very pale brown (10YR 
7/3) lime concretions; calcareous; gradual, smooth 
boundary. 

IIC2—54 to 60 inches, yellowish-brown (10YR 5/4 and 5/6) 
and 20 percent light brownish-gray (2.5Y 6/2) loam; 
massive; friable; few very pale brown (10YR 7/3) 
lime concretions; calcareous. 


The Al horizon is 7 to 11 inches thick, if not more 
than slightly eroded, and is black (10YR 2/1) or very 
dark brown (10YR 2/2). The A3 horizon is very dark 
brown (10YR 2/2) to dark yellowish brown (10YR 3/4). 

The texture of the B and C horizons is dominantly 
medium loam but ranges from light loam to sandy clay 
loam. Around the pebble band, the texture is heavy 
sandy loam in some places, The profile is generally fri- 
able throughout, but it is slightly firm in some places 
below a depth of 40 inches. The loamy material overly- 
ing the pebble band contains more silt and less sand than 
the underlying glacial till. Pockets, or discontinuous 
lenses, of sandy material occur in much of the glacial till. 

The B horizon has a chroma greater than 3 and is 
more than 86 inches deep to mottling. In a few places, 
oxide concretions occur throughout the B and C horizons. 

The A3, B1, and B2 horizons are medium acid or 
strongly acid. The depth to calcareous material ranges 
from 40 to 70 inches but is generally between 45 and 60 
inches. 


Bi—17 


Peaty Muck 

Peaty muck consists of very poorly drained, organic 
soil over stratified glacial till or alluvial sediments. Most. 
of it is in hillside seepage areas adjoining outwashes or 
stream benches, but some of it is in upland drainageways. 
Except in cultivated areas, the surface is hammocky. The 
slope range is 1 to 4 percent. The native vegetation con- 
sisted of grasses and other water-tolerant plants. 

Representative profile of Peaty muck, moderately deep, 
100 feet north and 40 feet east of the corner post in the 
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southwest corner of sec. 4, T. 93 N., R. 11 W., in an area 
formerly cultivated but now in pasture. 


011—0 to 14 inches, black (N 2/0) peaty muck; few fine 
roots; neutral; abrupt, clear boundary. 

O12—14 to 21 inches, black (10YR 2/1) and very dark 
brown (10YR 2/2) peaty muck, containing a few 
undecomposed plant fibers that disintegrate when 
rubbed; few roots; neutral; clear, smooth boundary. 

018—21 to 31 inches, black (N 2/0) muck that has a few 
uncoated quartz grains; neutral; abrupt, smooth 
boundary. 

TIC1—31 to 36 inches, gray (N 5/0) heavy silt loam; com- 
mon, fine, distinct, dark yellowish-brown (10YR 
4/4) mottles; few undecomposed plant fibers that 
disintegrate when rubbed; massive; friable; few 
Yinch to 2¥-inch pebbles; moderately aikaline; 
clear, wavy boundary. 

IIC2—-36 to 50 inches, gray (N 5/0) coarse sandy loam; 
massive; very friable; few roots; few undecomposed 
plant fibers that disintegrate when rubbed; few 
Y%-inch to 1%-inch pebbles; moderately alkaline; 
clear, smooth boundary. 

IIC38—50 to 74 inches, stratified gray (N 5/0) silt loam and 
loamy sand; massive; friable; few small particles 
of undecomposed organic matter that disintegrate 
when rubbed; moderately alkaline. 


The thickness of the organic material ranges from 20 to 
80 inches. The upper 20 to 30 inches of organic material 
consists mostly of peaty muck, but some of it is muck. 
In a very few areas the upper part is mucky peat. The 
material in the II horizon is medium textured or mod- 
srately coarse textured and Is stratified. 

The reaction is generally slightly acid or neutral, but 
it ranges from moderately alkaline to strongly acid. 


Porr Byron Serres 


The Port Byron series consists of well-drained soils 
that developed from very thick, medium-textured loess of 
local origin. 

These soils are on rolling uplands. 
is 2 to 14 percent. 
prairie grasses. 

Port Byron soils have a thicker, somewhat darker col- 
ored Al horizon than Seaton soils, and they lack an A2 
horizon. They contain less sand than Aredale soils and 
are much deeper to glacial till than Dinsdale soils. Port 
Byron soils are better drained than Muscatine soils and 
have slightly less clay in the A horizon and the upper B 
horizon. 

Representative profile of Port Byron silt loam, 60 feet 
north and 80 feet west of the southeast corner of the 
NEISWY see. 26, 'T. 92 N., R. 14 W., on a north-facing, 
convex slope of 6 percent— 

Ap—O to 8 inches, very dark brown (10YR 2/2) heavy silt 
loam; weak, very fine, granular structure; friable; 
plentiful roots; slightly acid; clear, smooth boundary. 

A3—8 to 17 inches, very dark grayish-brown (10YR 3/2) 
heavy silt loam; few brown to dark-brown (1l0YR 
4/3) mixings; weak, very fine, subangular blocky 
structure; friable; nearly continuous, very dark 
brown (10YR 2/2) organic coatings; few roots; 
medium acid; gradual, smooth boundary. 

B2t—17 to 30 inches, brown to dark-brown (10YR 4/3) 
heavy silt loam; very weak, coarse, prismatic struc- 
ture that breaks to weak, fine and medium, suban- 
gular blocky structure; friable; discontinuous dark- 
brown (10YR 3/8) ped faces; few roots; few very 
fine pores; very thin, discontinuous clay films in the 
lower part of this horizon; medium acid; gradual, 
smooth boundary. 


The slope range 
The native vegetation consisted of 
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B38—30 to 46 inches, dark yellowish-brown (10YR 4/4) 
heavy silt loam; very weak, coarse, prismatic struc- 
ture that breaks to weak, fine and medium, suban- 
gular blocky structure; friable; few roots; many 
very fine pores; medium acid; diffuse, smooth bound- 
ary. 

C—46 to 66 inches, yellowish-brown (1OYR 5/4) medium 
silt loam; few, fine, faint, yellowish-brown (10YR 
5/6) mottles; massive; friable; few small pockets 
or lenses of light yellowish-brown (10YR_ 6/4) 
loamy very fine sand; very fine pores and scattered 
roots; medium acid. 

The Al horizon is 7 to 11 inches thick, if not more 
than slightly eroded, and is black (LOYR 2/1) or very 
dark brown (10YR 2/2). If the A8 horizon is not part 
of the Ap, it is very dark grayish-brown (10YR 38/2) or 
dark-brown (10YR 38/3) silt loam. 

The sand content of the entire profile generally ranges 
from 6 to 16 percent. In areas adjoining sandy soils, the 
content of sand may be as much as 25 percent, and most 
of the sand is very fine. 

The clay content of the A and B horizons ranges from 
18 to 27 percent. The C horizon is light or medium silt 
loam. In many places the C horizon is brown or yellow- 
ish brown. ; . 

Port. Byron soils are slightly acid to medium acid 
throughout the solum. The depth to calcareous material 
is generally 60 to 80 inches. 


READLYN SERIES 


The Readlyn series consists of somewhat poorly drained 
soils that developed in 14 to 24 inches of loamy material 
over friable to firm glacial till of loam texture. A pebble 
band occurs between the glacial till and the overlying 
material in most places. 

These soils are on uplands. The slope range is 0 to 
5 percent. The native vegetation consisted of prairie 

rasses. 

The Readlyn series is a member of the hydrosequence 
that includes the moderately well drained Kenyon and 
the poorly drained Tripoli soils. Readlyn soils have a 
thinner Al horizon and are firmer in the B and C hori- 
zons than Floyd soils, and they are not underlain by 
stratified material. ‘Chey have a thicker Al horizon 
than Oran soils and lack an AQ horizon. Readlyn soils 
contain more sand and less silt than Klinger soils, which 
developed from moderately deep loess over till. 

Representative profile of Readlyn loam, 870 feet south 
and 860 feet east of the northwest corner of the NEY, 
sec, 23, T. 92 N., R. 13 W., in a cultivated field— 

bi] 3 ? 

Ap—O to 7 inches, black (10YR 2/1) loam; weak, fine, gran- 
ular structure; friable; plentiful roots; medium 
acid; clear, smooth boundary. 

A3—7 to 12 inches, very dark brown (10YR 2/2) loam; some 
mixing of brown to dark brown (10YR 4/3); weak, 
fine, subangular blocky structure; friable; few roots; 
strongly acid; gradual, smooth boundary. 

Bi—12 to 17 inches, very dark grayish-brown (10YR 3/2) 
loam; few fine mixings of brown to dark brown 
(10YR 4/3) and very dark gray (10YR 3/1) in the 
upper part and few, fine, faint, dark grayish-brown 
(2.5¥ 4/2) mottles in the lower part of horizon; 
weak, fine, subangular blocky structure; friable; few 
roots; strongly acid; gradual, smooth boundary. 

IIB21—-17 to 24 inches, dark grayish-brown (2.5Y 4/2) to 
olive-brown (2.5Y 4/4) heavy loam; few, fine, faint, 
dark grayish-brown (10YR 4/2) and few, fine, dis- 
tinct, yellowish-brown (10YR 5/6) mottles; weak, 
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medium, prismatic structure that breaks to weak, 
fine, subangular blocky structure; friable; many 1 
inch to 38-inch pebbles oceur at a depth of 17 to 20 
inches; few roots; few fine pores; strongly acid; 
gradual, smooth boundary. 

IIB22—24 to 31 inches, heavy loam that has common, fine, 
faint, yellowish-brown (10YR 5/6) and common, fine, 
distinct, grayish-brown (2.5Y 5/2) mottles; ped 
faces are grayish brown (2.5Y 5/2) and have com- 
mon, fine, distinct, dark yellowish-brown (10YR 
4/4) mottles: ped interiors are dark yellowish brown 
(JOYR 4/4); weak, medium, prismatic structure 
that breaks to moderate, fine, subangular blocky 
structure; slightly firm; few roots; common fine 
pores; medium acid; gradual, smooth boundary. 

IIB23—81 to 48 inches, heavy loam that has common, fine, 
distinct, grayish-brown (2.5Y 5/2) mottles; ped 
faces are grayish brown (2.5Y 5/2); ped interiors 
are yellowish brown (10YR 5/6) ; moderate, medium, 
prismatic structure that breaks to moderate, fine, 
subangular blocky; slightly firm; few very dark 
gray (1OYR 3/1) clay films on ped faces; few, 
soft, black (1O0YR 2/1) oxide concretions; few roots; 
common fine pores; slightly acid; gradual, smooth 
boundary. 

TIB3—48 to 52 inches, heavy loam that has many, fine, dis- 
tinct, grayish-brown (2.5Y 5/2) mottles; ped faces 
are grayish brown (2.5Y 5/2) and have many, me- 
dium, distinct, yellowish-brown (10YR 5/8) mottles; 
ped interiors are yellowish brown (10YR 5/6); 
weak, medium, prismatic structure; slightly firm; 
few roots; few fine pores; neutral; clear, wavy 
boundary. 

IIC~—-52 to 60 inches, yellowish-brown (10YR 5/6) heavy 
loam that has many, fine, distinct, grayish-brown 
(2.5Y 5/2) mottles; common, fine, soft, white (N 
8/0) lime accumulations and concretions; slightly 
firm; calcareous. 


The At horizon ranges from 7 to 11 inches in thick- 
ness and is generally black (LOYR 2/1). If cultivated, 
it is commonly very dark brown (10YR 2/2). The color 
of the A8 horizon is very dark brown (10YR 2/2) or 
very dark grayish brown (LOYR 3/2) and may be slight- 
ly mottled. 

The texture of the B and C horizons is dominantly 
heavy loam but ranges from medium loam to light clay 
loam or sandy clay loam. In the zone of the pebble 
band, the texture is heavy sandy loam in a few places. 

The soil is generally friable to a depth of about 24 
inches and is slightly firm below this depth. The loamy 
material over the pebble band contains more silt and 
less sand than the underlying till. 

The color of the B and C horizons differs from that 
of the profile described, principally in the amount and 
distinctness of the grayish mottling. Prism and ped faces 
in the B2 and B23 horizons, when dry, have a gray to 
grayish-brown, grainy appearance. In the lower B2 
and the B3 horizons there are a few distinct clay films 
or streaks on the prism and ped faces. In some places 
clay films or streaks are in the root channels of the B38 
and C horizons. Reddish and black oxide concretions, 
if present, are in the B and C horizons. 

The A8, Bi, B21, and B22 horizons are medium or 
strongly acid. The depth to calcareous material ranges 
from 40 to 70 inches but is generally between 40 and 60 
inches. 

Riceyitte Serres 


The Riceville series consists of somewhat poorly 
drained soils that developed in 14 to 24 inches of loamy 
material over firm glacial till of light clay loam texture. 
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In most places a pebble band separates the glacial till 
and the overlying material. 

These soils are on uplands. The slope range is 1 to 3 
percent. The native vegetation consisted of grasses and 
trees. 

Riceville soils are firmer in the B and C horizons 
than Oran soils, and they have slightly more clay and 
grayer coloring in those horizons. 

Representative profile of Riceville loam, 288 feet east 
and %10 feet south of the corner post in the northwest 
corner of the SW14 sec. 8, T. 98 N., RB. 12 W., in a 
cultivated field— 


Ap—0 to 6 inches, very dark brown (10YR 2/2) loam; weak, 
fine, granular structure; friable; few roots; slightly 
acid; abrupt, smooth boundary. 

A2—6 to 12 inches, dark grayish-brown (10YR 4/2) and 
grayish-brown (10YR 5/2) loam to silt loam; com- 
mon, fine, faint, brown or dark-brown (10YR 4/3) 
mottles and a few very dark gray (10YR 3/1) mix- 
ings; moderate, thin, platy structure; friable; few, 
fine, hard, dark-colored oxide concretions; few roots; 
strongly acid; clear, smooth boundary. 
to 17 inches, dark grayish-brown (10YR 4/2) and 
brown (10¥R 5/3) heavy loam; common, fine, faint, 
brown or dark-brown (10YR 4/3) mottles; weak, 
fine, subangular blocky structure; friable; few, fine, 
hard, dark-colored oxide concretions; few roots; few 
fine pores; pebble band in lower part of horizon; 
very strongly acid; clear, smooth boundary. 

IIB21t—17 to 25 inches, sandy clay loam; ped faces are 
grayish brown (10YR 5/2) and have common, fine, 
distinct, yellowish-brown (10YR 5/6) mottles; ped 
interiors are grayish brown (2.5¥ 5/2) (40 percent) 
and strong brown (7.5YR 5/6); weak or moderate, 
fine, prismatic structure that breaks to weak, fine, 
subangular blocky structure; slightly firm; some 
fine sand on prism faces; few black (10YR 2/1) 
clay films in root channels; few roots; few fine and 
medium pores; very strongly acid; gradual, smooth 
boundary. 

IIB22i—25 to 88 inches, light clay loam; prism and ped 
faces are grayish brown (2.5Y 5/2) and have 
common, fine, distinct, yellowish-brown (10YR 5/6) 
mottles; ped interiors are grayish brown (2.5Y 
5/2) (60 percent) and yellowish brown (10YR 5/8); 
weak, medium, prismatic structure that breaks to 
weak, fine, subangular blocky structure; firm; few, 
distinct, very dark gray (10YR 3/1) clay films; 
some prism faces have a thick coating of fine and 
very fine sand; nearly continuous black (10Y¥R 2/1) 
clay films in root channels; few roots; common 
fine pores; strongly acid; gradual, smooth boundary. 

IIB3t—38 to 48 inches, grayisb-brown (2.5¥ 5/2) (60 per- 
cent) and yellowish-brown (10YR 5/8) light clay 
loam to heavy loam; very weak, medium, prismatic 
structure; prism faces are grayish brown (2.5Y 
5/2) and have common, fine, distinct, yellowish-brown 
(10YR 5/6) mottles; firm; few, distinct, very dark 
gray (10YR 3/1) clay films and streaks; root 
channels are lined with black (10YR 2/1) clay films; 
few pencil-size globs of clay in root channels; some 
prism faces coated with fine sand; few roots to a 
depth of 44 inches; few fine pores; strongly acid; 
gradual, smooth boundary. 

TIC—48 to 65 inches, yellowish-brown (10YR 5/6) and 
grayish-brown (2.5Y 5/2) heavy loam that has few, 
fine, distinct, strong-brown mottles; massive; slight- 
ly firm; black (10YR 2/1) and very dark gray 
(10YR 38/1) clay films in root channels; slightly 
acid. 


The Ap horizon is generally very dark brown (10YR 
2/2) or very dark grayish brown (10YR 3/2). In undis- 
turbed areas the Al horizon is black (10YR 2/1) or 
very dark gray (10YR 3/1) and is 4 to 7 inches thick. 
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SOIL SURVEY 


The A2 horizon is distinct to barely discernible. In 
color it varies between dark brown or brown (7.5YR 
4/2), dark grayish brown (10YR 4/2), very dark gray- 
ish brown (10YR 3/2), and grayish brown (10YR 5/2). 
The Al and A2 horizons are dominantly loam but may 
be gritty silt loam. 

The texture of the B2, B3, and C horizons is dom- 
inantly light clay loam but ranges to heavy loam or 
sandy clay loam. In the zone of the pebble band the 
texture is heavy sandy loam in some places. 

The profile is generally friable in the first 24 inches 
and is firm below this to a depth of about 50 inches. The 
loamy material overlying the pebble band contains more 
silt and less sand than the underlying till. 

The color of the B and © horizons varies principally 
in the amount and distinctness of the grayish color. 
Prism and ped faces in the B2 and B38 horizons, when 
dry, have a gray to grayish brown, grainy appearance. 
Commonly a few vertical cracks occur along the prism 
faces, and these are filled with fine and very fine gray 
sand. Clay films and streaks occur on prism and ped 
faces and in root channels of the B2 and B3 horizons. 
In many places there are no oxide concretions. 

The Bl and B2 horizons are strongly or very strongly 
acid. The B3 horizon is slightly acid to strongly acid. 
The depth to calcareous material ranges from 40 to 70 
inches. 

Rocxtron Serius 


The Rockton series consists of well-drained soils that 
developed in 18 to 24 inches of loamy glacial material 
overlying 2 to 12 inches of material that is mostly mod- 
erately fine textured. In many places a pebble band 
occurs at the base of the overlying loamy material. 
Limestone bedrock is at a depth of 20 to 80 inches. The 
top 4 to 16 inches of the bedrock is generally shattered. 

Most areas of these soils are on uplands; a few are on 
nearly level benches. The slope range is 1 to 14 percent. 
The native vegetation consisted of prairie grasses. 

Rockton soils are shallower than Atkinson soils. They 
have a thicker, darker colored Al horizon than Winne- 
shiek soils, and they lack an AQ horizon. Rockton soils 
are deeper to limestone than Sogn soils. 

Representative profile of Rockton loam, 112 feet south 
of the northwest corner of sec. 6, T. 93 N., R. 14 W., and 
85 feet east of road fence, in a cultivated field— 


Ap—0O to 8 inches, black (10YR 2/1) heavy loam; weak, 
fine, granular structure; slightly firm; few roots; 
neutral; clear, smooth boundary. 

A3—8 to 14 inches, very dark grayish-brown (10YR 3/2) and 
dark yellowish-brown (10YR 3/4) heavy loam; some 
mixing of black (10¥YR 2/1) from horizon above; 
weak, fine, subangular blocky structure; friable; few 
roots; many fine and medium pores; slightly acid; 
gradual, smooth boundary. 

B21—14 to 21 inches, brown or dark-brown (10YR 4/8) and 
dark yellowish-brown (10YR 4/4) sandy clay loam; 
weak, medium, subangular blocky structure; friable; 
few very dark gray (10YR 3/1) worm casts in 
upper part of horizon; few roots; many fine and 
very fine pores; slightly acid; gradual, smooth 
boundary. 

IIB22t—-21 to 28 inches, dark yellowish-brown (10YR 4/4) 
clay loam; few, fine, yellowish-brown (10YR 5/8) 
mixings; moderate, fine, subangular blocky struc- 
ture; few brown or dark-brown (10YR 4/8) ped 
coatings that appear to be very thin clay films or 
pressure faces; friable; few roots; many fine and 
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very fine pores; noticeable increase in clay in lower 
part of this horizon; pebble band at a depth of 22 
inches; neutral; abrupt, wavy boundary. 

R—28 inches, hard limestone bedrock that is somewhat 
shattered. 

The Al horizon is black (10YR 2/1) or very dark 
brown (10YR 2/2) loam. It is 7 to 11 inches thick if 
not more than slightly eroded. The A3 horizon is loam. 
It is very dark brown (10YR 2/2) to dark yellowish 
brown (10YR 8/4), generally with some mixing of darker 
colors. 

The B21 horizon is dominantly dark brown (10YR 
3/3) to yellowish-brown (10YR 5/4) medium loam, but 
the texture ranges from light loam to sandy clay loam. 
The matrix of the ITB2 horizon is brown or dark-brown 
(1OYR 4/3) to yellowish-brown (10YR 5/8) light to 
heavy clay loam. <A thin clay or silty clay B2 horizon 
may occur just. above the limestone. 

The depth to limestone is generally 24 to 30 inches. 
The shattered part of the limestone is 4 to 16 inches thick, 
and 2 to 10 percent of it is medium-textured to fine- 
textured material. Plant roots penetrate this shattered 
rock. 

The solum is generally slightly acid, but the A1 and 
B1 horizons may be medium acid and the B2 horizon 
may be neutral. 

Roire Serres 


The Rolfe series consists of poorly drained soils that 
developed from medium-textured and moderately fine 
textured, stratified glacial till or from local alluvium. 

These soils are in and along upland drainageways and 
in flat or slightly depressional areas on stream benches. 
They have a slope range of 0 to 3 percent. The native 
vegetation consisted of prairie grasses and water-tolerant 
plants. 

Rolfe soils are not so fine textured as Blockton soils, 
dark gray subsoil variant. They have a thinner Al hori- 
zon than Clyde and Marshan soils, and they have an 
A2 horizon, which those soils lack. They also have more 
clay and a more strongly developed B horizon than Clyde 
and Marshan soils. Compared with Hayfield and Frank- 
lin soils, Rolfe soils are finer textured and distinctly 
gleyed in the B horizon, and they have an A2 horizon. 

Representative profile of Rolfe silt loam, 83 feet east 
and 888 feet north of the corrugated steel culvert in the 
SWIANEI,4 sec. 3, T. 98 N., R. 11 W., in permanent 
pasture— 

A11—O to 8 inches, black (10YR 2/1) silt loam; moderate, 
fine, granular structure; very friable; abundant 
roots; strongly acid; clear, smooth boundary. 

A12—8 to 10 inches, black (10YR 2/1) silt loam; few, fine, 

distinct, strong-brown (7.5YR 5/6) mottles; mod- 

erate, fine, granular structure that tends to be 
platy; very friable; strongly acid; gradual, smooth 
boundary. 

to 19 inches, dark-gray (10YR 4/1) to very dark 

gray (10YR 3/1) silt loam; common, fine, distinct, 

olive-brown (2.5Y 4/4) mottles; grayish brown 

(10¥R 5/2) to light brownish gray (10YR 6/2) when 

dry; very dark gray (10YR 3/1) when crushed; 

moderate, thin, platy structure; very friable; strong- 
ly acid; gradual, smooth boundary. 

B21t—19 to 23 inches, very dark gray (10YR 8/1) clay loam; 
common, fine, distinct, strong-brown (7.5YR 5/6) 
mottles; very dark grayish brown (10¥R 3/2) when 
crushed; dark gray (10YR 4/1) when dry; weak, 
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medium, subangular blocky structure; slightly firm; 
medium acid; gradual, smooth boundary. 

ITB22tg—23 to 29 inches, clay loam; very dark gray (10YR 
3/1) ped faces, very dark gray (10YR 3/1) and 
strong brown (7.5YR 5/6) ped interiors; very dark 
grayish brown (10YR 3/2) when crushed; moderate, 
medium, subangular blocky structure; slightly firm; 
pebble band in this horizon; medium acid; gradual, 
smooth boundary. 

TIB23g—29 to 35 inches, dark-gray (10YR 4/1) and strong- 
brown (7.5YR 5/8) heavy sandy clay loam; very 
dark gray in root channels; dark grayish brown 
(2.5¥ 4/2) to olive brown (2.5Y 4/4) when crushed; 
weak, medium, subangular blocky structure; friable; 
slightly acid; gradual, smooth boundary. 

ITB24g—35 to 42 inches, light clay loam; dark-gray (10YR 
4/1) ped faces; gray (10YR 5/1) and strong-brown 
(75YR 5/8) ped interiors; weak, medium, suban- 
gular blocky structure; slightly firm; very dark 
gray in root chanuels; slightly acid; gradual, smooth 
boundary. 


IICg-—42 to 64 inches, gray (10YR 5/1) and strong-brown 
(7.5YR 5/8) light clay loam; dark gray (10YR 
4/1) in root channels; massive; slightly firm; slight- 
ly acid; gradual, smooth boundary. 

The Al horizon is dominantly black (LOYR 2/1) silt 
loam 6 to 12 inches thick, but the color varies between 
black (LOYR 2/1) and very dark brown (10YR 2/2), 
and the texture varies between loam and silt loam. The 
A2 horizon is 8 to 12 inches thick and consists of silt 
loam that is dark gray (10YR 4/1), dark grayish brown 
(10YR 4/2), and very dark gray (10YR 8/1). It is 
commonly mottled with brown or dark brown (10YR 
4/3) to olive brown (2.5Y 4/4). 

Vhe B2 horizon ranges from dark-gray (10YR 4/1) 
medium clay loam to black (10YR 2/1) heavy silty 
clay loam. The amount and distinctness of mottling 
generally increase with depth. The upper part of the 
B2 horizon is darker colored than the lower part. The 
B83 horizon, if present, generally has a greater propor- 
tion of strong-brown (7.5YR 5/8) to olive-brown (2.8Y 
4/4) color than the B2 horizon. In texture it ranges 
from light clay loam to heavy silt loam. 

The C horizon commonly is loam in texture and is sim- 
ilar to the B83 horizon in color. The content of sand 
ranges from 15 to 80 percent in the A horizon and upper 
B horizon and generally is between 30 and 40 percent 
below these horizons. In most places on benches, a coarse- 
textured TIC horizon occurs below a depth of 40 to 50 
inches. 

The reaction of the Al horizon, the A2 horizon, and 
the upper B2 horizon is medium acid or strongly acid. 
That of the lower B2 horizon is slightly acid or medium 
acid, and that of the B38 horizon is slightly acid or neu- 
tral. The C horizon is commonly neutral. 


Sapte SERIES 


In the Sable series are soils that developed from thick 
loess that is low in content of sand. 

Most areas of these soils are on broad upland divides. 
A few areas are in drainageways. The slope range is 0 
to 2 percent. The native vegetation consisted of prairie 
grasses and water-tolerant. plants. 

The Sable series is a member of a hydrosequence that 
includes the somewhat poorly drained Muscatine soils. 
Sable soils are deeper to glacial till than Maxfield soils. 
They are more acid in the solum than Harpster soils. 
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SOIL 


Representative profile of Sable silty clay loam, 225 
feet east and 50 feet south of the corner post in the 
northwest corner of sec. 32, T. 91 N., R. 12 W., in a 
cultivated field— 


Ap—O to 7 inches, black (N 2/0) light silty clay loam; very 
weak, very fine, subangular blocky structure; friable; 
few roots; neutral; clear, smooth boundary. 

Al12-——-7 to 15 inches, black (N 2/0) medium silty clay loam; 
weak, very fine, granular structure; friable; few 
roots; neutral; clear, smooth boundary. 

A38—15 to 19 inches, black (1LOYR 2/1) medium silty clay 
loam; weak to moderate, very fine, granular struc- 
ture; friable; few roots; neutral; clear, smooth 
boundary. 

Big—19 to 24 inches, very dark gray (10YR 38/1 to 5Y 3/1) 
medium silty clay loam that has common, fine, 
distinct, olve-gray (SY 5/z) iotties; weak, fine, 
subangular blocky structure that breaks to moder- 
ate, very fine, granular structure; friable; few roots; 
neutral; gradual, smooth boundary. : 

B2g—24 to 33 inches, olive-gray (5Y 5/2) light silty clay 
loam that has common, fine, distinct, light olive- 
brown (2.5Y 5/4) mottles; weak, fine, subangular 
blocky structure; friable; few roots; common fine 
and medium pores; neutral; gradual, smooth bound- 


ary. 

B3g—33 to 50 inches, olivegray (SY 5/2) heavy silt loam 
that has few, fine, distinct, yellowish-brown (10YR 
5/6) mottles; weak, medium, subangular blocky 
structure; friable; numerous fine root channels in 
peds; most channels lack color contrast with the 
matrix, but a few have dark-brown streaks; a very 
few of the fine root channels have very dark gray 
(10YR 3/1) clay films at a depth of 33 to 40 inches; 
few fine ferromanganese concretions; neutral; grad- 
ual, smooth boundary. 

Clg—50 to 80 inches, light olive-gray (5Y 6/2) and yellow- 
ish-brown (10YR 5/6) silt loam; massive; friable; 
numerous fine root channels that lack color contrast 
with the matrix; many, distinct, hard ferromangan- 
ese concretions; neutral; clear, smooth boundary. 

C2g—80 to 90 inches, light olive-gray (SY 6/2) and yellow- 
ish-brown (10YR 5/6) silt loam; massive; friable; 
calcareous, 

The A horizon ranges from 16 to 20 inches in thick- 
ness. ‘The Al horizon is dominantly light clay loam but 
may be medium silty clay loam. The A3 horizon is 
generally medium silty clay loam. 

The B1 horizon is medium or light silty clay loam. It 
ranges from very dark gray (10YR 3/1 and 5Y 3/1) to 
dark grayish brown (2.5Y 4/2) and is slightly mottled. 
The B2 horizon generally has a texture of light silty 
clay loam. ‘The color of the B2 and the B3 horizons 
ranges from gray (SY 5/1) to light olive gray (BY 
6/2), and there are a few mottles. 

The solum generally is neutral in reaction. The depth 
to calcareous loess ranges from 50 to 85 inches 


Sarrre SERIES 


The Sattre series consists of well-drained soils that 
developed from medium-textured loamy material 24 to 
45 inches thick over coarse-textured material. 

These soils are on stream benches and on a few small 
outwashes in uplands. The slope range is 0 to 5 percent. 
The native vegetation consisted of grasses and trees. 

This series is the well-drained member of a hydrose- 
quence that includes the somewhat poorly drained Hay- 
field soils. Sattre soils have a thinner, lighter colored 
AJ horizon than Waukegan soils, and they have an A2 
horizon, which Waukegan soils lack. They are not so 
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coarse textured as Dickinson and Lamont soils. They 
are deeper to coarse-textured material than Burkhardt 
souls. 

Representative profile of Sattre loam, moderately deep, 
440 feet south and 880 feet west of the northeast corner 
of the SEYNEY, sec. 23, T. 93 N., R. 12 W., in a 
cultivated field— 


Ap—0 to 7 inches, very dark brown (10YR 2/2) light loam; 
weak, fine, granular structure; friable; plentiful 
roots; slightly acid; abrupt, smooth boundary. 

A2—7 to 13 inches, brown or dark-brown (10YR 4/8) light 
loam; very weak, medium, platy structure that 
breaks to weak, fine, subangular blocky structure; 

- friable; numerous very dark brown (1OYR 2/2) 
worm casts and mixings; plentiful roots; few fine 
pores; slightly acid; clear, wavy boundary. 

Bi—18 to 19 inches, dark-brown (1O0YR 3/3) and brown or 
dark-brown (7.5YR 4/4) medium loam; moderate, 
fine, subangular blocky structure; friable; few very 
dark brown (10YR 2/2) worm casts; few roots; 
few fine pores; strongly acid; clear, smooth bound- 


ary. 

B21t-—-19 to 29 inches, brown or dark-brown (7.5YR 4/4) 
medium sandy clay loam; about 20 percent consists 
of fragments greater than 2 millimeters in diam- 
eter, and one-half consists of fragments 1 inch to 3 
inches in diameter; moderate, fine, subangular blocky 
structure; ped faces are slightly darker than in- 
teriors; clay films are on a few of the faces; 
friable; few roots; few fine and medium pores; 
strongly acid; clear, smooth boundary. 

29 to 82 inches, brown or dark-brown (7.5YR 4/4) 
cobbly heavy sandy loam that has few, fine, faint, 
dark reddish-brown (5YR 38/4) mottles; about 12 
percent. consists of cobblestones 1 inch to 3 inches 
in diameter; weak, fine, subangular blocky structure ; 
friable; few roots; strongly acid; abrupt, smooth 
boundary. 

JIC1I—32 to 37 inches, brown or dark-brown (7.5YR 4/4) 
cobbly medium and coarse sand; about 30 percent 
of this consists of cobblestones 1 inch to 3 inches in 
diameter; single grain; loose; few roots; strongly 
acid; abrupt, smooth boundary. 

IIC2—37 to 43 inches, yellowish-brown (10YR 5/4) medium 
sand; single grain and loose when moist, massive 
and slightly hard when dry; strongly acid; clear, 
smooth boundary. 

11C3—43 to 50 inches, yellowish-brown (10YR 5/6) medium 
sand that has common, fine, faint, strong-brown 
(7.5YR 5/8) and few, fine, distinct, yellowish-red 
(5YR 4/8) motties; single grain; loose; strongly 
acid; clear, smooth boundary. 

IIG4—50 to 75 inches, yellowish-brown (10YR 5/6) and 
light-gray (5Y 7/2) fine and medium sand that 
grades into grayish-brown (2.5Y 5/2) medium sand 
with common, fine, distinct, brown or dark-brown 
(10YR 4/3) mottles; single grain; loose; strongly 
acid. 


The Ap horizon generally is very dark brown (10YR 
2/2) to dark brown (10YR 3/3). In undisturbed areas 
the Al horizon is black (10YR 2/1) or very dark brown 
(10YR 2/2) and is 4 to 7 inches thick. The A2 horizon 
is distinct to barely discernible. It varies between brown 
or dark brown (10YR 4/3) and dark grayish brown 
(10YR 4/2) and has mixings of darker colors. 

The structure of the B horizon ranges from moderate, 
fine, subangular blocky to weak, medium, subangular 
blocky. The color varies little from that of the profile 
described. Patchy clay films are on the ped faces in 
most places. When dry, some of the ped faces have a 
gray, grainy appearance. 

The texture of the solum is dominantly medium loam 
but ranges from light to heavy loam. The lower B 
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horizon may be heavy sandy loam. In some areas the 
B2 horizon contains fewer pebbles or cobblestones than the 
B2 horizon in the profile described. 

The coarse-textured substratum ranges from loamy 
sand to gravel. This begins at a depth of 24 to 36 inches 
in the moderately deep phase and at 36 to 45 inches in 
the deep phase. 

The B and © horizons are medium acid or very 
strongly acid. 

Suaton SERIES 


The Seaton series consists of well-drained soils that 
developed from very thick, medium-textured loess of lo- 
cal origin. 

These soils are on convex, rollmg uplands. The slope 
range is 2 to 80 percent. The native vegetation consisted 
of hardwoods. 

Seaton soils commonly have a slightly higher content 
of fine or very fine sand throughout their profile than 
Fayette soils and a slightly lower content. of clay in the 
B2 horizon, They have a thinner and generally lighter 
colored Ai horizon than Port Byron soils, and they 
have an A2 horizon. Seaton soils contain considerably 
less sand than Lamont soils. 

Representative profile of Seaton silt loam, 550 feet 
west. of the corner post in the southeast corner of sec. 
16, T. 91 N., R. 15 W., and 10 feet north of a pasture 
fence, in open timber and bluegrass pasture high above a 
road cut— 


Al—0O to 3 inches, very dark brown (10YR 2/2) light silt 
loam; moderate, fine and very fine, granular struc- 
ture; very friable; abundant roots; neutral; clear, 
smooth boundary. 

A2-—-3 to 10 inches, dark grayish-brown (10YR 4/2) and 
brown or dark-brown (1OYR 4/3) light silt loam; 
moderate, thin, platy structure; very friable; few 
very dark gray (10YR 3/1) worm casts; abundant 
roots; medium acid; clear, wavy boundary. 

B2it—10 to 17 inches, dark yellowish-brown (IJOYR 4/4) 
heavy silt loam; moderate, fine, granular and sub- 
angular blocky structure; friable; nearly contin- 
nous, dark yellowish-brown (10YR 4/4) ped faces 
that are dominantly very fine sand; few, patchy, 
dark-brown (7.5YR 3/2) clay films on ped surfaces; 
plentiful roots; many fine pores; strongly acid; clear, 
wavy boundary. 

B22t—17 to 32 inches, dark yellowish-brown (10YR 4/4) 
heavy silt loam; weak, medium, prismatic structure 
that breaks to weak, medium, subangular blocky 
structure; friable; thin, nearly continuous, brown or 
dark-brown (1OYR 4/3) prism and ped coatings that 
are dominantly very fine sand; ped coats are pale 
brown (10YR 6/3) and very pale brown (10YR 7/3) 
when dry; about 15 percent of both the vertical 
and horizontal ped faces have dark-brown (7.5YR 
8/2) and brown or dark-brown (7.5YR 4/4) clay 
films; across the prism faces these clay films ap- 
pear to be somewhat banded but are not contin- 
uous; a very few root channels have brown or dark- 
brown (7.5YR 4/4) clay films; few roots; many 
fine pores; very strongly acid; gradual, smooth 
boundary. 

B8it--32 to 51 inches, medium silt loam; nearly continuous 
brown or dark-brown (10YR 4/8) prism and ped 
coatings that are dominantly very fine sand; ped 
coats are pale brown (10YR 6/3) and very pale 
brown (10YR 7/3) when dry; ped interiors are 
dark yellowish brown (10¥R 4/4); weak, medium, 
prismatic structure that breaks to weak, coarse, 
subangular blocky structure; friable; a few, patchy, 
dark-brown (7.5YR 3/2) and brown or dark-brown 
(T5YR 4/4) clay films on prism faces, and dis- 
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continuous, dark-brown (7.5YR 3/2) clay films in a 
few root channels; few roots; many fine pores and 
a few medium pores; strongly acid; gradual, smooth 
boundary, 

B32t—51 to 63 inches, dark yellowish-brown (10YR 4/4) and 
yellowish-brown (10YR 5/8) medium silt loam; few, 
fine, distinct, reddish-yellow (7.5YR 7/8) mottles; 
weak, medium, prismatic strueture; friable; prism 
faces are brown or dark brown (10YR 4/3) and have 
few, fine, distinct, yellowish-brown (10YR 5/6) mot- 
tles; coatings on ped faces are dominantly very 
fine sand; discontinuous, brown or dark-brown 
(T5YR 4/4) clay films in some of the root channels; 
few, fine, dark concretions; few roots; many fine pores 
and few medium pores; strongly acid; diffuse 
boundary. 

C—63 to 84 inches, yellowish-brown (10YR 5/6) medium 
silt loam; few, fine, distinct, yellow (10YR 7/8) 
motties and few, fine, distinct, grayish-brown (2.5Y 
5/2) mottles, the number increasing to common 
below a depth of 70 inches; massive; friable; a few 
fine pores; slightly acid to a depth of 75 inches, 
neutral at a depth of 75 to 80 inches. 

The Al horizon is 1 inch to 4 inches thick and varies 
between black (1OYR 2/1), very dark brown (10YR 
2/2), and very dark gray (10YR 3/1). The Ap hori- 
zon, if slightly eroded, is dark grayish brown (10YR 
4/2) or very dark grayish brown (1OYR 3/2). The A2 
horizon is 6 to 8 inches thick and ranges from dark 
grayish brown (10YR 4/2) to brown (10YR 5/3). 

Most of the peds in the B horizon have dark yellow- 
ish-brown interiors and somewhat darker faces. A few 
patchy clay films are on the ped faces and on some of 
the prism faces. The clay content of the B2 horizon 
ranges from 20 to 26 percent. 

The structure and texture of the profile described is 
dominant for the Seaton series. The sand content of the 
entire profile generally ranges from 6 to 16 percent and 
is very fine or fine in size. The content of sand is 
higher where these soils adjoin sandy soils. 

The B1 horizon, if present, and the B2 horizon are 
strongly acid or very strongly acid, and the B3 hori- 
zon 1s strongly acid to medium acid. The depth to 
calcareous material ranges from 60 to 100 inches but is 
generally below 70 inches, 


Soaw SERtEs 


The Sogn series consists of somewhat excessively 
drained soils’ derived from 4 to 15 inches of moderately 
coarse textured to moderately fine textured material 
over limestone bedrock. The top 4 to 16 inches of the 
limestone generally is shattered. 

These soils are on uplands and bench escarpments. The 
slope range is 5 to 30 percent. The native vegetation 
consisted of prairie grasses or grasses and trees, 

Sogn soils are shallower to limestone bedrock than 
Rockton, Winneshiek, and Backbone soils. 

Representative profile of Sogn soils, northeast corner 
of the SWI, sec. 29, T. 91 N., R. 13 W., in open tim- 
ber— 

A1—O to 10 inches, black (10YR 2/1) loam; moderate, fine, 
granular structure; friable; plentiful roots; neu- 
tral; clear, wavy boundary. 

10 to 14 inches, very dark grayish-brown (10YR 3/2) 
clay loam; moderate, fine, subangular blocky struc- 
ture; friable; neutral; plentiful roots; abrupt, wavy 
boundary. 

IIR—14 inches, 95 percent hard shattered limestone and 5 

percent very dark grayish-brown (10YR 3/2) and 
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brown or dark-brown (10¥R 4/8) heavy clay loam; 
moderate, fine, subangular blocky structure; neutral ; 
fragments of rock are 6 to 15 inches long and ‘% 
inch to 2 inches thick ; few roots. 


The Al horizon generally is black (10YR 2/1) or very 
dark brown (10YR 2/2) medium loam, but it is very 
dark grayish-brown (10YR 3/2) sandy loam in places. 
It is 4 to 12 inches thick and, in a few places, is directly 
on bedrock. The A3 horizon ranges from 0 to 7 inches in 
thickness and from sandy loam to clay loam in texture. 

A layer of clay or silty clay, 2 to 4 inches thick and 
dark reddish brown (5YR 3/2) to very dark grayish 
brown (10YR 3/2), may separate the A horizon from 
the bedrock. 

The first 4 to 16 inches of the limestone generally is 
shattered, and from 2 to 10 percent of the shattered 
material is medium textured to fine textured. Roots 
penetrate this shattered rock. In steep areas there may 
be rock outcrops. 

The A horizon is generally neutral in reaction but may 
be slightly calcareous in plowed or eroded areas. 


SPILLVILLE SERIES 


This series consists of somewhat poorly drained soils 
that developed from medium-textured, loamy, alluvial 
sediments. 

These soils are on the flood plains of rivers and nar- 
row intermittent streams. They are level or have a 
slope of as much as 1 percent. The native vegetation 
consisted of mixed prairie grasses. 

Spillville soils have a thicker surface horizon than 
Terril soils. They contain less clay and generally more 
sand than Colo soils, and they have a somewhat higher 
chroma below a depth of 40 inches. Spillville soils are 
darker colored and. less stratified than Nodaway soils. 
Their A and B horizons are considerably thicker than 
those of Lawler soils. 

Representative profile of Spillville loam, 250 feet north 
and 185 feet west of the southeast corner of the SW, 
sec. 4, T. 91 N., R. 12 W., in bluegrass pasture; measure- 
ment taken from the center of Highway No. 3— 


A11—O to 12 inches, black (10YR 2/1) loam; moderate, fine, 
granular structure; friable; abundant roots; slight- 
ly acid; clear, smooth boundary. 

A12—12 to 36 inches black (1OYR 2/1) loam; weak, medium 
and fine, subangular blocky structure that breaks 
to weak, fine, granular structure; friable; plentiful 
roots to a depth of 19 inches; few roots below this 
depth ; few fine pores; few ¥2-inch to 14-inch pebbles 
at a depth of 83 inches; slightly acid; clear, smooth 
boundary. 

A13-—-86 to 47 inches, very dark gray (10¥R 3/1) heavy 
loam; common, fine, faint, dark reddish-brown (5YR 
2/2) and common, fine, distinct, reddish-brown (5YR 
4/4) mottles; weak, coarse, prismatic structure that 

‘breaks to weak, fine, subangular blocky and weak, 
fine, granular; friable; few roots; common fine 
pores; slightly acid; gradual, smooth boundary. 

B—47 to 55 inches, very dark gray (N 8/0) heavy loam; 
few, fine, faint, olive-brown (2.5¥ 4/4) and dark 
reddish-brown (5YR 8/4) mottles; weak, medium, 
prismatic structure that breaks to weak, fine and 
medium, subangular blocky structure; slightly firm; 
few black (N 2/0) coats in root channels; slightly 
acid; clear, smooth boundary. 

C—55 to 60 inches, very dark grayish-brown (10YR 3/2) 
loam; many soft concretions and smears of yellow- 
ish red (5YR 4/8) and few, medium, distinct, gray 
(N 5/0) mottles; massive; friable; slightly acid. 
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The Al horizon varies between black (10YR 2/1), 
very dark brown (10YR 2/2), and very dark gray 
(10YR 3/1). The depth is 40 inches to values of 4 or 
chromas of 2 or greater. The texture of the solum is 
dominantly loam, but it ranges to gritty silt loam in 
the Ai horizon and to heavy sandy loam and sandy clay 
leam below this horizon. Moderately coarse or coarse 
textured substrata are below a depth of 45 inches in 
some places. The profile is generally slightly acid. 


Trerrit SERIES 


The Terril series consists of well drained or moder- 
ately well drained soils in loamy, medium-textured, 
alluvial material, 

These soils are along some upland waterways and on 
stream benches and alluvial fans adjoiming uplands. 
They are also on some of the flood plains of bottom 
lands. The slope range is 0 to 5 percent. The native 
vegetation consisted of prairie grasses. 

Terril soils have a thinner surface horizon than Spill- 
ville soils. Their Al horizon is considerably thicker 
than that of Waukegan soils. Terril soils are darker 
colored and Jess stratified than Nodaway soils, and they 
are loam in texture whereas Nodaway soils are silt loam. 

Representative profile of Terril loam, 726 feet west of 
the northeast corner of sec. 21, T. 91 N., R. 14 W., and 
244. feet south of the road fence, in bluegrass pasture— 


Al1—0 to 19 inches, black (10YR 2/1) loam; moderate, 
fine and very fine, granular structure; friable; abun- 
dant roots; medium acid; gradual, smooth bound- 


ary. 

A12—19 to 28 inches, black (10YR 2/1) loam; some mixing 
of very dark brown (10YR 2/2); weak, medium, 
subangular blocky structure that breaks to weak, 
fine, granular; friable; plentiful roots; many fine 
pores and few medium pores; ped interiors are 
not quite so dark-colored as ped faces; medium 
acid; gradual, smooth boundary. 

B2—28 to 82 inches, very dark brown (10YR 2/2) and dark 
brown (10YR 3/3) loam; weak, fine, subangular 
blocky structure; friable; few black (10YR 2/1) 
worm casts; plentiful roots; many fine pores and few 
medium pores; medium acid; gradual, smooth bound- 
ary. 

B3—82 to 39 inches, dark-brown (10YR 3/3) loam; many, 
fine, faint, dark yellowish-brown (10YR 4/4) mottles; 
weak, medium, subangular blocky structure; friable; 
few roots; many fine pores and few medium pores; 
medium acid; gradual, smooth boundary. 

Ci—39 to 48 inches, dark yellowish-brown (10YR 38/4 and 
4/4) loam; massive; friable; few roots; common 
fine pores and few medium pores; slightly acid; grad- 
ual, smooth boundary. 

IIC2—48 to 58 inches, dark yellowish-brown (10YR 4/4) 
sandy loam; massive; very friable; few roots; few 
fine and medium pores; slightly acid; clear, smooth 
boundary. 

ITIC3—53 to 65 inches, yellowish-brown (10YR 5/6) loamy 
sand; common, fine, distinct, dark yellowish-brown 
(10Y¥R 8/4) mottles; massive; very friable; few 
fine pores; band of pebbles 1 inch to 8 inches in 
diameter in upper 4 inches; slightly acid; gradual, 
smooth boundary. 

IliG4—65 to 74 inches, yellowish-brown (10YR 5/6) gravelly 
loamy sand; common, fine, distinct, dark yellowish- 
brown (10YR 3/4) mottles; single grain; loose; 
some of the pebbles are rounded, and some are 
angular and have sharply broken corners; slightly 
acid. 


The A horizon is black (10YR 2/1) or very dark 
brown (10YR 2/2). A color value of 3 or higher and 
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a chroma of 3 are at a depth of 20 to 40 inches, but 
a value of 4 is usually present to a depth of 40 inches in 
most places. 

The weakly developed B horizon ranges from very 
dark brown (10YR 2/2) to dark yellowish brown 
(10YR 4/4) in color and is loam in texture. 

The texture of the parent material may be loam or 
gritty silt loam, but the texture in the profile described 
is typical. The depth to the coarse-textured substratum 
is generally more than 48 inches but in some places is 
not more than 40 inches. 

The reaction of the solum ranges from slightly acid 
to medium acid, and that of the C horizon from slightly 
acid to neutral. 

Tripott Serres 


The Tripoli series consists of poorly drained soils that 
developed in 20 to 30 inches of moderately fine textured, 
loamy material over friable to firm glacial till of loam 
to light clay loam texture. A distinct to indefinite 
pebble band occurs between the glacial till and the loamy 
material. 

Most of these soils are on broad, slightly convex to 
slightly concave uplands. A few of them are in con- 
cave drainageways. The slope range is 0 to 2 percent. 
The native vegetation consisted of prairie grasses and 
water-tolerant plants. 

The Tripoli series is a member of a hydrosequence 
that includes the somewhat poorly drained Readlyn soils 
and the moderately well drained Kenyon soils. They 
are not stratified in the substratum as are Clyde and 
Floyd soils and are shallower to calcareous material. 
Tripoli soils have more sand and less silt in the A 
horizon and upper B horizon than Maxfield soils. They 
also contain more sand and less silt than Sable soils. 

Representative profile of Tripoli clay loam, 1,355 feet 
east of the center of the crossroads at the southwest 
corner of sec. 85, T. 938 N., R. 18 W., and 34 feet north 
of the road ditch, in a cultivated field— 


Ap—0 to 9 inches, black (N 2/0) light clay loam; moderate, 
fine, granular structure; friable; few roots; neutral; 
abrupt, smooth boundary. . 

A12—9 to 14 inches, black (10YR 2/1) medium clay loam; 
few black (N 2/0) and very dark grayish-brown 
(10YR 3/2) peds; moderate, fine, granular struc- 
ture; friable; few roots; neutral; gradual, smooth 
boundary. 

A3—14 to 20 inches, very dark gray (10YR 3/1) medium 
clay loam; common, fine, distinct, very dark grayish- 
brown (2.5Y 3/2) mottles; weak, medium, subangu- 
lar blocky structure that breaks to weak, fine, gran- 
ular; friable; few roots; many fine pores; neutral; 
gradual, smooth boundary. 

Big—20 to 24 inches, very dark grayish-brown (2.5Y 3/2) 
light clay loam that grades to dark grayish brown 
(2.5Y 4/2) with depth; few, fine, faint, dark-gray 
(10YR 4/1) and common, fine, distinct, yellowish- 
brown (10YR 5/6) mottles; weak, medium, suban- 
gular blocky structure; friable; common fine and 
medium pores; mildly alkaline; gradual, smooth 
boundary. 

IIB21—24 to 29 inches, olive-brown (2.5Y 4/4) and light 
olive-brown (2.5Y 5/4) heavy loam; few, fine, faint, 
dark grayish-brown (2.5Y 4/2) and common, fine, 
distinct, yellowish-brown (10YR 5/6) mottles; weak, 
medium, subangular blocky structure; friable; few 
roots; common fine and medium pores; indistinct 
band of pebbles that are dominantly 4% to 144 inch 
in diameter; mildly alkaline; gradual, smooth 
boundary. 
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IIB22—29 to 88 inches, heavy loam; grayish-brown (2.5¥ 
5/2) prism and ped faces that have many, medium, 
prominent, yellowish-brown (10YR 5/6) and strong- 
brown (7.5YR 5/8) mottles; yellowish-brown (10YR 
5/6) ped interiors; many, medium, prominent, gray- 
ish-brown (2.5Y 5/2) and few, fine, distinct, strong- 
brown (7.5YR 5/8) mottles; weak, medium, pris- 
matic structure that breaks to moderate, fine, sub- 
angular blocky; friable; few roots; common fine 
and medium pores; mildly alkaline; gradual, wavy 
boundary. 

IIC—38 to 66 inches, yellowish-brown (10YR 5/6), strong- 
prown (7.5YR 5/8), and grayish-brown (2.5Y 5/2) 
heavy loam; massive with some vertical cleavage; 
cleavage faces are grayish brown (2.5Y 5/2) and 
have many, medium, distinct, yellowish-brown and 
strong-brown mottles; slightly firm; few roots to a 
depth of 47 inches; common fine and medium pores; 
few small lime concretions 14 to % inch in diameter ; 
calcareous, 

The Ai horizon ranges from 12 to 17 inches in thick- 
ness and is dominantly light clay loam but ranges from 
heavy loam to light clay loam. 

The texture of the B2 and C horizons is generally 
heavy loam but ranges to light clay loam. The loamy 
material above the pebble band contains more silt and 
less sand than the underlying till. Some fine gravel or 
cobble-size igneous rocks are in the ITB and JIC hori- 
zons. The color of the Bl horizon ranges from olive 
gray (5Y 5/2) to dark grayish brown (2.5Y 4/2) and 
is generally mottled. The color of the B2 and C hori- 
zons differs from that of the profile described prin- 
cipally in the amount and distinctness of the grayish- 
brown mottling. When dry, the ped and prism faces of 
the B horizon have a gray, grainy appearance. 

The profile is generally friable to a depth of about 24 
to 40 inches and is slightly firm below this depth. 

The B horizon is neutral or mildly alkaline. The 
depth to calcareous till ranges from 34 to 44 inches. 


Wavxecan SERIES 


The Waukegan series consists of well-drained soils 
that developed in medium-textured alluvial deposits 24 
to 48 inches thick over coarse-textured material. 

Most of these soils are on stream benches and bench 
escarpments, but a few of them are on small upland out- 
washes. The slope range is 0 to 9 percent, but most slopes 
are between 0 and 5 percent. The native vegetation con- 
sisted of prairie grasses. 

The Waukegan series is a member of the hydro- 
sequence that includes the somewhat poorly drained 
Lawler and the poorly drained Marshan soils. Wauke- 
gan soils are darker colored than Sattre soils and have 
no A2 horizon. They are not so coarse textured in 
the A and B horizons as the Dickinson soils. Waukegan 
soils are deeper to coarse textured materials than Burk- 
hardt soils. They have a thinner A1 horizon than Terril 
soils. 

Representative profile of Waukegan loam, moderately 
deep, 3877 feet south of the center of a farmer’s drive- 
way along railroad tracks and 64 feet eastward, perpen- 
dicular to the tracks, in the SE1ZNW1,4 sec. 7, 'T. 93 N., 
R. 14 W., in a bluegrass pasture— 

A1—O to 9 inches, black (10YR 2/1) heavy loam; moderate, 
fine, granular structure; friable; roots are plentiful; 
strong acid; gradual, smooth boundary. 


A&—9 to 13 inches, very dark brown (10YR 2/2) heavy 
loam ; moderate, fine and very fine, subangular blocky 
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structure; ped faces are slightly darker colored than 
interiors; plentiful roots; strongly acid; gradual, 
smooth boundary. 

B2—18 to 24 inches, dark-brown (10YR 3/3) and very dark 
grayish-brown (10YR 8/2) heavy loam; some mixing 
of very dark brown (10YR 2/2) in the upper part of 
the horizon and of brown or dark brown (10YR 
4/3) in the lower part; very weak, medium, pris- 
matie structure that breaks to weak, fine, suban- 
gular blocky ; friable; plentiful roots; few fine pores ; 
strongly acid; clear, smooth boundary. 

IIG1—-24 to 28 inches, brown or dark-brown (10YR 4/3) 
loamy fine gravel; about 25 percent is more than 2 
millimeters in diameter; single grain; loose; few 
roots; strongly acid; gradual, smooth boundary. 

IICG2—28 to 44 inches, dark yellowish-brown (10YR 4/4), 
stratified fine gravelly sand and medium sand; about 
25 percent is more than 2 millimeters in diameter; 
single grain; loose; strongly acid; gradual, smooth 
boundary. 

JIC3—44 to 52 inches, yellowish-brown (10YR 5/6) medium 
and coarse sand; single grain: loose; strongly acid. 

IIC4—52 to 63 inches, light-gray (10YR 7/2) medium sand; 
many, fine, distinct, yellowish-brown (10YR 5/6) 
mottles; single grain; loose; medium acid. 


Representative profile of Waukegan silt loam, deep, 
210 feet east of railroad track where it crosses the road, 
and 190 feet south of road fence in the NE14NE1, sec. 
27, T. 91 N., R. 14 W., in a cultivated field— 


Ap—O to 6 inches, black (10YR 2/1) silt loam; cloddy 
peds break to weak or moderate, fine, granular and 
subangular blocky structure; friable; plentiful roots; 
neutral; clear, smooth boundary. 

A12—6 to 10 inches, black (1OYR 2/1) silt loam; weak or 
moderate, fine, granular structure; friable; plentiful 
roots; slightly acid; gradual, smooth boundary. 


A3—10 to 15 inches, very dark brown (10YR 2/2) silt loam; 


some mixing of black (10YR 2/1) from layer above 
and few uncoated quartz grains on ped faces; weak 
or moderate, fine, granular structure with tendency 
toward subangular blocky; friable: few roots; few 
fine pores; slightly acid; gradual, smooth boundary. 

B1—15 to 20 inches, dark-brown (10YR 3/8) silt loam; very 
dark gray (10YR 8/1) organic stains that decrease 
with depth; few uncoated sand grains; weak, fine, 
subangular blocky structure; friable; few roots; 
common fine pores; slightly acid; gradual, smooth 
boundary. 

B2—20 to 81 inches, brown or dark-brown (1OYR 4/3) silt 
loam; few very dark grayish-brown (10YR 3/2) or- 
ganic stains; weak, fine, subangular blocky struc- 
ture; very friable; common fine and medium pores; 
slightly acid; gradual, smooth boundary. 

B31—31 to 39 inches, brown or dark-brown (7.5Y¥R 4/4) silt 
loam; very weak, fine, subangular blocky structure ; 
very friable; abundant fine pores and few medium 
pores; slightly acid; clear, smooth boundary. 

IIB32—39 to 42 inches, strong-brown (7.5YR 5/6) sandy 
loam; very weak, fine, subangular blocky structure; 
very friable; slightly acid; clear, smooth boundary, 

IIC—42 to 60 inches, yellowish-brown (10YR 5/6) to light 
yellowish-brown (10YR 6/4) sand; single grain; 
loose; slightly acid. 


The Al horizon of Waukegan loam is black (10YR 
2/1) or very dark brown (1OYR 2/2) in color. It 
ranges from 7 to 14 inches in thickness but is generally 
between 8 and 11 inches thick. 

The A horizon of Waukegan silt loam is similar to 
that of the loam in color but is 8 to 16 inches thick. 

The texture of the solum is dominantly medium loam 
but ranges from heavy loam to silt loam. 

The depth to the underlying coarse material ranges 
from 24 to 48 inches. 


SOIL SURVEY 


The loam is medium acid or strongly acid throughout 
the profile. The silt loam is slightly acid or medium 
acid. 

WINNESHIEK SERIES 


The Winneshiek series consists of well-drained soils 
that developed in 18 to 24 inches of loamy material over 
2 to 12 inches of moderately fine textured material. 
Commonly a pebble band occurs at the base of the loamy 
material. These soils are underlain by hard limestone 
bedrock at a depth of 20 to 80 inches. The top 4 to 16 
inches of limestone is generally shattered. 

These soils are on uplands. The slope range is 2 to 
9 percent. The native vegetation consisted of grasses 
and trees, 

Winneshiek soils have a thinner, somewhat lighter 
colored Al horizon than Rockton soils, and they have an 
A® horizon. They are deeper to limestone bedrock than 
Sogn soils. They are not so coarse textured as Backbone 
soils, 

Representative profile of Winneshiek loam, 127 feet 
south and 40 feet east of the northwest corner of the 
SWIANEY, sec. 7, T. 93 N., R. 12 W., in a cultivated 
field— 

Ap—O0 to 6 inches, very dark brown (10YR 2/2) light loam; 
weak, fine, granular structure; friable; few roots; 
medium acid; clear, smooth boundary. 


A2—6 to 10 inches, brown or dark-brown (10YR 4/3) light 
loam; weak, medium, platy structure; friable; few 


very dark brown (10YR 2/2) worm casts and 
mixings; few roots; medium acid; clear, wavy 
boundary. 


Bi—10 to 15 inches, brown or dark-brown (7.5YR 4/4) sandy 
clay loam; weak, medium, subangular blocky struc- 
ture that breaks to weax, fine, subangular bloeky ; 
friable: few roots; med-um avid; clear, smooth 
boundary. 

15 to 20 inches, brown or dark-brown (7.5YR 4/4) sandy 
elay loam; moderate, medium, subangular blocky 
structure; friable; few roots; few fine pores; pebble 
band in lower part; slightly acid; clear, smooth 
boundary. 

IIB22t—20 to 26 inches, brown or dark-brown (7.5 YR 4/4) 

heavy clay loam; moderate, medium, subangular 
blocky structure; few, fine, dark-brown (7.5YR 3/2) 
clay films on ped faces; friable; few roots; few 
fine pores; slightly acid; clear, smooth boundary. 

TITB23it-—26 to 29 inches, dark-brown (7.5YR 3/2) clay; 

common, fine, distinct, strong-brown (7.5YR 5/6) 
mottles; weak, medium, subangular blocky structure; 
firm or very firm; neutral; abrupt, wavy boundary. 

IIIR—29 inches, hard limestone bedrock that is somewhat 

shattered. 


The Ap horizon is medium or light loam. It is very 
dark brown (10YR 2/2) or very dark grayish brown 
(10OYR 3/2). The A horizon is light loam or gritty 
silt loam and is distinct to barely discernible. It varies 
between dark grayish brown (10YR 4/2) and brown or 
dark brown (10YR 4/3). 

The Bi and B2 horizons are medium loam te sandy 
clay loam and are brown or dark brown (7.5YR 4/4) 
to dark yellowish brown (10YR 3/4). The IIB2 hori- 
zon is light to heavy clay loam that ranges from brown 
or dark brown (7.5YR 4/4) to strong brown (7.5YR 
5/8) and yellowish brown (10YR 5/6). The clay or 
silty clay JITB layer does not oceur in all profiles. 
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The depth to shattered bedrock is 24 to 30 inches. 
The shattered part of the bedrock is 4 to 16 inches thick, 
and from 2 to 10 percent of it is medium to fine textured. 
Plant roots penetrate this material. 

The reaction 1s medium acid in the A and B1 horizons, 
slightly acid or medium acid in the B2 horizon, and 
slightly acid or neutral in the IITB2 horizon. 


Physical and Chemical Properties 
of Selected Soils 


The data obtained by physical and chemical analysis 
of selected soils in Bremer County are given in table 
8. Profiles of some of the selected soils are described 
in the preceding section. 

The data im table 8 can be used by soil scientists in 
classifying soils and in developing concepts of soil gen- 
esis. They are also helpful in estimating water-holding 
capacity, wind erosion, fertility, tilth, and other proper- 
ties that affect soil management. 


Field and laboratory methods 


This subsection contains laboratory analyses of the 
Kenyon, Klinger, and Readlyn soils. AI] samples were 
collected from carefully selected pits. 

Unless otherwise noted, all laboratory analyses re- 
corded in table 8 were made on material that passed 
the 2-millimeter sieve, and the data are reported on an 
oven-dry basis. Bulk density is reported for the soil 
fabric formed of material less than 2 millimeters in 
diameter. 

An estimate of the fraction of each sample larger than 
three-fourths of an inch was made during the sampling. 
If necessary, samples were sieved after being dried, 
and rock fragments larger than three-fourths of an inch 
in diameter were discarded. The material less than 
three-fourths of an inch in diameter was rolled, crushed, 
and then sieved by hand to remove rock fragments more 
than 2 millimeters in diameter. The fraction that con- 
sists of particles between 2 millimeters and three-fourths 
of an inch in diameter is recorded in table 8 as “Coarse 
fragments.” This value is calculated from the total 
weight of the particles less than three-fourths of an inch 
in diameter. 

The proportions of particles more than three-fourths 
of an inch and of those between 2 millimeters and three- 
fourths of an inch in diameter are somewhat arbitrary. 
The accuracy of the data depends on the extent of the 
preparation, which varies with the objectives of the 
study. Nevertheless, both fractions contain unaltered 
rock fragments more than 2 millimeters in diameter, 
and they do not contain slakable clods of earthy 
material. 

The particle size analysis was made according to the 
procedure detailed by Kilmer and others (7, 6, 10). 
Organic carbon was determined by a modification of the 
Walkley-Black wet combustion method (77). The cal- 
cium carbonate equivalent was determined by measuring 
the volume of carbon dioxide emitted from soil samples 
treated with concentrated hydrochloric acid. The cation 


113 


exchange capacity was determined by direct. distillation 
of adsorbed ammonia. Calcium, sodium, and potassium 
were obtained from a neutral normal ammonium acetate 
extract. Extractable calcium and magnesium were deter- 
mined as calcium oxalate and as magnesium ammonium 
phosphate (77). Sodium and potassium were deter- 
mined by a fiame spectrophotometer. Reaction was 
determined with a glass electrode at a 1: 1 soil-water ratio. 
Nitrogen was determined by a modified AOAC procedure 
(2). 


General Nature of the County 


The territory that is now Bremer County was orig- 
inally a part of the Winnebago Reservation and later 
part of the “Neutral Land.” In 1851, several counties 
in Iowa were created, among them Bremer. Janesville, 
the first town to be laid out in the county, was platted 
in 1853 and recorded in 1854, 


Transportation, Industries, and Markets 


U.S. Routes 218 and 63 serve north-south traffic along 
the western edge and through the center of the county. 
These routes are connected with all parts of the county 
by State Routes 3, 98, and 188 and by county roads. All 
farms have access to surfaced roads. Four main rail- 
road lines connect Bremer County with Chicago, Min- 
neapolis, and Omaha. Scheduled airline transportation 
is available at Waterloo in adjoining Blackhawk County, 
and several small municipal or private airports provide 
some passenger service. Bus transportation is available 
on the main highways. Motor freight lines serve every 
trading center in the county. 

The county is primarily agricultural, but it has some 
industries, most of which are in Waverly. Among the 
products manufactured are truck crane excavators, poul- 
try and livestock feeding and watering equipment, corn- 
cribs, and corn-drying equipment. There are also several 
creameries, a large powdered-milk plant, a cheese fac- 
tory, and a turkey-processing plant. Hog-buying sta- 
tions and grain elevators are in most of the towns, 


Recreation 


Four city parks provide for community recreation in 
Waverly. In the rural areas hunting, fishing, canoeing, 
and other forms of outdoor recreation are provided by 
the winding channels of the Cedar, Shell Rock, and 
Wapsipinicon Rivers and by the 1,600 acres of water 
and woods in the Sweet Marsh area. 

Bremer County supports many kinds of wildlife that 
contribute to its recreation and economy. Some fur- 
bearing animals are trapped during the winter months. 
Pheasants are hunted throughout the uplands. Migra- 
tory waterfowl, foxes, squirrels, cottontail rabbits, and 
other game are hunted in stream valleys and in rolling 
wooded areas bordering rivers. Some white-tailed deer 
are found in woods along the major rivers. 
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SOIL SURVEY 


TABLE 8.—Physical and chemical 


[Analysis made at Soil Survey Laboratory, Soil Conservation Service, Lincoln, Nebraska. 


Particle size distribution— 
| == 
Very Coarse 
Soil Horizon Depth Very Coarse |Medium| Fine fine Silt Clay frag- 
coarse sand sand sand sand (0.05— (less | ments 
sand (1-0.5 (0.5~ (0.25- | (0.10—- 0.002 than | (greater 
(2-1 mim.) 0.25 0.10 0.05 mm.) 0.002 than 
| mm.) mum.) mm.) | mm.) mm.) 2.0 
mm.) 
| 
Kenyon loam: Tn. Pet. Pet, Pet. Pet, Pet. Pet. Pet. Pet. 
553 feet N. and 310 feet E. of | Ap..------- 0 to 5 1.9 11.8 12.8 19.4 7.4 28.5 18.2 Q) 
SW. cor., sec. 31, T. 93 N., | A12__---_ 5 to 10 18 10. 2 10.3 16. 4 7.3 31.5 22.5 6) 
R. 13 W. ds ee 10 to 14 | 3. 2 9. 4 9.7 15. 8 7.7 30. 2 24, 0 4 
} I-ITB1_.-_- 14 to 19 | 8.2 74 & 3 15.5 91 31.0 25. 5 3 
IIB21 19 to 25 2.7 6.3 8.7 17.9, 108 28. 3 25. 3 3 
ILB22_____- 25 to 33 3.5 6.8 8.3 17.6] 111 29. 3 23. 4 3 
TIB23__ _. 33 to 40 a. § 6. 4 8.3 18. 0 11.0 30. 6 22. 2 3 
TIB31t____- 40 to 47 2.2! 5. 6 7.6 16.3 101; 33.5 24. 7 3) 
ITB32t____- 47 to 54 2.9 | 6.4 7.8 15. 2 9,2 33. 2 25. 3 2 
ap) Os ee eee 54 to 62 3.4 5.8 71 16.4 10.2) 36.0 21.1 3 | 
M2. oceo4 62 to 76 3.4) 5.9 6.8 15. 3 10.0 37. 0 21.9 3 
Klinger silty clay loam: | 
284 feet N. and 387 feet E. APseuscacs 0 to9 3 1.3 alee’ 2.4 oe Ll | 62. 5 28.9 0) 
of SW. cor., of NEWSEM4 AB eae 9 to 13 A 1.6 18 2.9 3.3, 61.9 28. 1 (0) 
sec. 26, T. 91 N., R. 12 W. i.) oe 13 to 19 2 11 hie 1.8 3. 6 | 61.1 31.1 Q) 
B2it._____- 19 to 26 2 .9 1.2 1.9 5.8 59. 4 30. 6 (4) 
B22t____ 26 to 31 138 1.9 2.4 3.9 71 57. 6 26. 8 (4) 
TTBS lt... < 31 to 36 3. 0 10. 9 17 18. 6 8.3 25. 6 20.9 1 
IIB382t_____ 36 to 40 3.4 91 9.7 15. 5 8.8 27.9 25.6 Y 
TIB33t____- 40 to 46 2.9 7.0 6.8 13. 6 9.7 31.9 28.1 2 
TIC1. 46 to 52 2.9 6. 6 74 14.4 10. 0 30.8 27.9 (0) 
WC2___-_ 2. 52 to 64 3. 6 6.7 7.2 13, 8 9.7 32. 1 26.9 i 
Readlyn loam: | | 
878 feet N. and 605 feet W. Apesciceos 0 to8 LA 7.6 9, 6 12.9 4.6 AL 1) 22. 8 (1) 
of SE. cor., sec. 34, T. a 8 to 12 21 8.0 9.3 12.8 4.4 39. 8 | 23. 6 (YY 
93 N., R. 11 W. BL. _.| 12t017 3. 6 8.2 | 8.9 13. 7 5. 1 34. 2 26.3 3 
ITB21______ 17 to 24 4.8 9.1 9.7 16, 2 81 23. 8 28. 3 4 
TTB23__ 24 to 30 2.8 6.9 8.2 16, 2 10. 3 27.7 27.9 6 
IYB23___._- 30 to 37 4.2 7.6 7.8 15.3 9.8 28. 2 27.1 5 
TIB3____- _.| 387 to44 4,0 7.3 7.8 15. 5 10, 4 29.1 25.9 6 
G1. .| 44 to 50 4.6 7.6 85 15. 6 10. 5 32.8 | 21,2 10 
TIC2__..-_- 50 to 60 5.8 9. 2 10.1 18, 8 10.3 31. 1 14.7 9 
1 Trace, 
Agriculture Climate ‘ 


According to the 1964 Iowa farm census, about 96 
percent of Bremer County, or 271,207 acres, was in 
farms. Most of the farmland was used for crops, but 
50, 254 acres was used for pasture and 21,748 acres con- 
sisted of lots, roads, farmsteads, or wasteland. About 64 
percent of the farmland was owned by the operator, and 
36 percent was rented by the operator. 

The acreage in farms varied only slightly during the 
period from 1940 to 1964. In 1940 the total area of 
farmland was 270,908 acres; in 1964 it was 271,207 acres. 
The number of farms decreased gradually from 2,040 in 
1940 to 1,760 in 1964, and the average size of farms in- 
creased from 183 acres to 154 acres. 

Table 9 shows the acreage of principal crops and table 
10 the livestock on farms in the county in stated years. 
All data in this section are from the Iowa Annual Farm 
Census, as compiled by the Iowa Department of Agri- 
culture in cooperation with the U.S. Department of 
Agriculture. 


Bremer County has a continental climate. Changes in 
weather are frequent and often pronounced, primarily 
because the county is near two major storm tracks—one 
from the southwest and the other from the northwest. 

Summers are warm and winters are cold, but pro- 
longed periods of intense cold or heat are rare. Con- 
siderable sunshine and southerly winds prevail in 
summer, but winters are somewhat cloudy and winds 
are from the west or northwest. The minimum tempera- 
ture varies somewhat throughout the county, particularly 
on calm, clear nights when farm lowlands may have a 
temperature several degrees below that of the uplands 
or urban localities. Otherwise, climatic variations are 
slight, and the Waverly-Tripoli record, summarized in 
table 11, is representative of Bremer County. 


‘This section was prepared by Paut J. Warre, State Clima- 
tologist, U.S. Weather Bureau. 


properties of selected soils 


BREMER COUNTY, IOWA 


Absence of figures indicates values are not significant or were not determined] 


Extractable cations Carbonate 
(meq. per 100 grams of soil) Base | as CaCQ; 
satu- 
Bulk Cation Base ration 
Reac- | Organic ; C/N | den- | exchange saturation | on 
Texture class tion | carbon | Nitrogen: ratio | sity | capacity on sum 
(1:1) (oven | (NH,OAC) : NH,OAC | bases } Less 
dry) Ca |Mg!|] H | Nal K plus |than 2) Clay 
i | HH mm, 
— 
pit Pet. Pet. Gmice | Meqg./100 gm. | Pet. Pet. Pet. Pet 
Loam..-.2-2-1 6.4 1,99 0. 170 12 | 1. 52 15.1}; 104!36)59;/01)/02 95 OD. | eeteeethd cose 
5.8 1.77 . 132 13 | 1. 58 15.5] 99:30) 83) .1) .2 85 Glo oes ctie ks 
5.4 1. O01 089 Ue Leese 14.5 95/27) &1 fei. oe 86 Gh yee | ot ze 
5. 2 . 66 | 066 10 [2 ees 13.7 84 | 2.6) 71 pal ae 82 Gl eked cis ee 
5.2 40 | 040 10 | 1. 66 12.2} &83;);25 59) .1) .2 91 i ene eae eee 
5.2 FOB A epee etl nee 1. 69 17) 81)28 > 42) .1) .2 91 i ee eee 
5.7 «a |e ae eee Po 11.9 8.8) 2.4) 3.5 ad od 97 i | eee ener 
6. 0 620 ose: rors 1. 76 12.9; 102);27 > 28) .1] .2 102 Oe ai [at 
7.0 18 |_._.-__-|-.--_- 1.70 13.6 |------|..---)--- ee ote) 2 lousseeedacleuse 22 Qf. 
sezee,|| 28 13 _.....-_-|-_-___] 1.84 10. 8 j------ pein | (ices de) 2D lonese en a io) 
Loam_...-.-.---| 7.9 ES He nena eerie 1, 81 10.6: |pwsecsieccsclaosss id 2? lecdueoce os are 1 Q) 
Silty clay loam__| 5.6) 3.03 . 260 12 | 1.39 24.8;15.5;5.0 12.7) .2] .2 84 62 leszcacbeecses 
Silty clay loam_.| 5.4 1. 24 124 AQ tenn ned 20.2 | 12.8 | 3.6 10.0 il 3 83 1s a een rcs 
Silty clay loam__} 5.5 . 68 O81 8 | 1.44 20.91 1471/44) 79) 21 4 94 2 meee | ee 
Silty clay loam__}| 6.2 . 38 | 052 71 1.50 21..5)17.4)5.2) 45) .1] .4 107 CY | eee (eee 
Silt loam___...--| 6.4 BA | eet atte tee = 1, 52 19.9 | 163) 48 | 3.6 Pe 4 108 SG lesase flee eats 
Toam___. ---__- 6.6 od2 le SoseScnlnakes age 11.4) 95/28/16) .1 .2 110 80 Jenne. Hace eas 
Loam____.-_-_-- 6.9 ABE fees ea) eee 1, 84 13.1) 111/31) 16 Pes .2 lil 90 Q) {i wee 
Clay Joam._____- 71) 108 )--------|--_-_- 1. 86 8G) 120/23) 16) 1) 2 112) of] @) [lo 
Clay loam_______| 7.4 OG) Ie aces clancses 1. 84 18.4] 14/32) 22) 01 22 111 92 @. |oseous 
Loam.....------ 7.7 204 NSecaisetge| Soe eeN 1.83 W266) cetera aaa emer e late Dees 
| | 
| Loam___.--...--| 5.5 | 2.51 . 228 11} 1.53 19.0) 110/53 11.2 .1, .2 87 GO) lacoste 
Loam_..._------ 5.2) 4.27 124] 10 |___--. 15.8] 89;25/100) .1) .2 74) 54 |__w |e 
Loam. .......---| o& 1 . 65 O74 9} 1.48 16. 0 96/29), 7.6) .1 2 80 Ge Ne ib a ee 
Clay loam.._.---| 5.3 . 35 040 9] 1.58 1.14125) 35)52 > .1) .2 95 70 emer eee 
Clay loam____---| 5.8 RA 2 pei races rete 1. 738 16.0; 11.9] 38.7) 3.8) .1 oe 99 Sl. lscecee|eccdss 
Clay loam .....-| 6.7 whos treaties peeene 1. 78 14.2] 114/385)33 > .1) .2 107 SO loete wees 
Looam__...-2----] 7.2 ID Heer neces ote eee wer 13.3/107/;34/12 .1)| .2 108 02 Nsezace| fen eSs 
Loatti.22 22-236 7.9 SOB if eeee se holo} 1. 84 ee es tell <-35l Oe ete wee aces 13 1 
Sandy loam__-.-| 8&0 0D) igstesssecleesese 1, 94 $10) nee lees at Q) .2 eee] |Caeees 7 Q 
Tas.E 9.—Acreage of principal crops in stated years Taste 10.—Livestock on farms in stated years 
Crop 1940 1950 1960 1964 Livestock 1940 1950 1960 1964 
Acres Acres Acres Acres Milk cows!.-.__ ee 21. 2 
Corn for all purposes_____.-} 64, 628 | 76, 025 |101, 376 86,056 Beef pet ede aes atts 2 re 
Oats harvested for grain____ 51,318 | 57, 444 | 34, 235 28,401 Calves born 20) 684 
Other small grains har- Lambs born : j 2) 256 
vested for grain !__.~.--- 917 297 148 107 Hens and pullets on hand__./376, 941 |432, 524 1388, 591 | 313, 166 
AL Day cease nose -------| 36, 188 | 34, 876 | 35,918 | 35,633 Turkeys raised________---- i) 53, 562 | 77,531 | 83, 826 
Alfalfa and alfalfa mixtures.| 4, 119 | 11, 208 | 25, 845 27,184 Grain-fed cattle marketed __ (2) 2, 251 7, 732 5, 854 
Soybeans harvested for Grain-fed sheep and lambs 
beans_______----------- 3,437 | 8,463 | 17,210 | 24, 725 marketed____. cane ?) 2) 931 2 473 
Sorghum for all purposes.--| 1, 283 28 52 19 Sows farrowed__.-...------ 1316, 279 |919, 288 |424, 264 | 418) 400 


1 Includes mostly wheat and some rye and barley; no barley was 


grown in 1964. 


1 All cows and heifers 2 years old and older kept for milk. 


2 Figures not available. 


3 Includes only sows farrowed or bred to farrow between De- 


cember 1 of the stated year and June of the following year. 


*Includes sows farrowed or bred to farrow between June 1 of 
the stated year and June 1 of the following year. 
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TABLE 11.—Summary of temperature and 
[Based on a 30-year record, 
Temperature in °F. 
Means Extremes i 
eee ee eT Mean 
Month | degree 
High Low days! 
Daily Daily — et Ad 
maxi- mink Monthly | 
| mum. mum Degrees Year Degrees Year 
j | 
JANUATY oc 225 ede piek tet ea ieee | 7.6 8.9 18.3 59) 1944 —31 1936 1, 448 
February _...0-.-5-2--<5.- Bees O12 12.1 21.7 59 1959 2 27 19383 1, 223 
March -22222. ea i ts a a is oe 41.4 22.8 32. 1 81 19392 —13 1960 1, 017 | 
Anil: cbs, cent en dpe = 58. 3 35. 9 47.1 91 1952 9 1936 534 j 
Mae et Rg Se er eee san 71.6 48.3 60. 0 106 1934 24 1945 223 
MTG s seo aed ee ee Se aa = 80.5 58. 3 69. 4 106 1934 35 1945 63 
FY 1 cece ee ee ‘ 85. 8 62. 1 74, 0 109 1936 44 1945 12 
August_._--- egal 2 nano 83. 5 60.5 72. 0 | 105 1936 36 1935 18 
September._-___.------+------+------ 75. 3 50. L 62.7 101 1939 21 1942 153 
Oetober__-_-------- ara - = 64, 1 40. 3 52. 2 91 1953 14 1952 2 422 
November__.-- == +e SrchSersctasiedls ee 45. 0 25. 7 35. 4 81 1933 -11 1959 858 
December_-__..----------- Peeoeweae ai 3L.9 14, 6 23.3 64 1946 —27 1950 1, 293 
Veatee ote 2 Suissa Sees 58. 0 36. 6 47.4 109 1936 —3l 1936 7, 284 
| 
1 Degree-days based on 65° F. The heating degree duys for a day are determined by subtracting the average temperature for 
each day from 65. These daily values are totaled to obtain the number of degree-days in a month, To determine the mean 


degree days for a month in a given period, total the degree-days for 
years, 


About 70 percent of the annual precipitation falls 
from April through September. Rainfall 1s most abun- 
dant in June, which has an average of 4.46 inches. 
Measurable precipitation occurs on about 95 days in a 
year, and 0.1 of an inch or more occurs on about 76 
days in a year. Because growing corn requires about an 
inch of water per week, except during the early stages, 
dry spells in midsummer occasionally cause concern. 
Sustained drought is rare, however, and soil moisture 
reserves are usually adequate to supply crops with water 
during dry spells. The probability of receiving an inch 
or more of rainfall per week during the critical grow- 
ing period varies from nearly 50 percent early in June 
to about 25 percent late in August. 

The heaviest rainfall recorded for 1 day during the 
past 80 years was 5.50 inches at Tripoli in April 1951. 
A rainfall of 3.1 inches in 1 day can be expected about 
once in 2 years, and 5.5 inches can be expected about 
once in 40 years. Occasionally there are floods, most 
often in June from heavy rainfall or in March and April 
from snowmelt and rainfall. 

The average winter snowfall is 31.6 inches, but the 
amount varies greatly. The most severe snowstorm in 
the past 20 years occured in January 1949, when 14 
inches of snow fell within 24 hours. A snowfall of 12 
inches in 1 day was measured in March 1959. The 
snowiest winter in recent years was the winter of 1961- 
1962, when there was 62 inches of snowfall. 

In the characteristic manner of an interior continental 
climate, the range of temperature is marked throughout 
the year. The average temperature during the year 
ranges from 18.8° F. in January to 74° in July. The 
average maximum range is from —27° in winter to 96° 


that month in each year of the period and divide by the number of 


in summer. A temperature of above 90°, which is too 
hot for the best growth of most plants, occurs an aver- 
age of 22 days a year. A temperature of zero or lower 
occurs an average of 21 days a year. The coldest tem- 
perature of record was —34° in January 1912, and the 
hottest was 109° in July 1936. The average growing 
season is 149 days, between the freeze dates of May 7 
and October 3. 

About 40 thunderstorms occur during a year, mostly 
in the summer, and they may be accompanied by high 
winds, heavy rainfall, or hail. Tornadoes occur on an 
average of only once in 5 years. 


Relief and Drainage 


Most of the landscape in Bremer County is nearly 
level to moderately sloping. The slopes are generally 
long, and a system of drainageways and small streams 
is fairly well established. The steep and strongly slop- 
ing areas along the east side of the Cedar River and the 
Shell Rock River and west of Denver are in stron, 
contrast to the rest of the landscape. More detaile 
information about the relief in specific parts of the 
county is given in the section “General Soil Map.” 

Three major streams, the Cedar River, the Shell Rock 
River, and the Wapsipinicon River, flow south-southeast 
across Bremer County. The Shell Rock River cuts a 
winding course about 6 miles long across the southwest- 
ern corner of the county and joins the west fork of the 
Cedar River a half mile or so south of the Bremer 
County line. The Cedar River enters the county in the 
northwestern corner. The Wapsipinicon River enters 
the north-central part. 
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precipitation at the Waverly-Tripoli. stateon 
from 1931 through 1960] 
Precipitation in inches | Mean number of days with— 
Greatest daily Snow and sleet Maximum tem- Minimum tem- 
perature of— perature of— 
| Preeipi- 
Monthly Greatest Greatest tation 
mean Monthly monthly daily | Mo inch 
Inches Year mean _ or more | 90° and | 382° and | 32° and) 0° and 
| above below below below 
Inches | Year | Inches Year 
114 1. 02 1947 71 17.6 1932 14.0 1949 3 ie} 17 31 | 1 
93 1. 46 1948 6. 4 L7. 9 1939 6.0 1959 ? 3 0 if 27 1 
2. 21 1. 80 1933 7.9 32. 5 1951 12.0 1959 7 0 2 27 0 
2. 85 5. 50 | 1951 8 A, 7 1936 4,0 1949 10 @) 1 18 0 
3. 98 3. 00 1960 Y 3. 0 1947 2.0 1935 6 aT 0 2 | 0 
4. 46 4. 3! 1951 0 0 eee seo beus | sseeea eset 6 5 0 0 0 
3. 70 3. 00 1942 0 | I eee regermreice! even ter] eet eee geass il 8 0 0 0 
3. 86 3.18 | 1931 0 OL hears Ae St ig ete teach al apes cect uals 6 6 0 0 0 
3. 53 5.27 1944 (4) 1.0] 1942 0 1942 9 2 0 1 0 
2.30) 3,32) 1954 iG) < 1932 18 1932 5 @) 0 3 0 
1. 76 3. 28 | 1938 2.9 13. 0 19384 12.0 1934 5 0 1 20 0 
1.18 1. 30 | 1932 6.5 14.9 19387 8.0 1940? 5 0 21 28 9 
31. 85 5, 50 | 1951 31.6 32.5 1951 14. 0 1949 76 | 22 49 157 | 21 
i 

2 Most recent occurrence. 

3 Less than half a day. 

4 Less than half an inch. 

The tributaries of these three rivers maintain courses (10) Oumsreap, L. B., Atuxanper, L. T., and Mrppieron, H. E. 
nearly parallel with their master streams and are gen- 1980. 4 oe aa Sa cil etre eg oa 
erally not more than 3 or 4 miles from them. The pure, U.S. Dept. of Agr. Tech. Bul. 170, 22 ps 
areas between streams are sO narrow and so mature that illus. 
no significant lateral streams have developed. (11) Percr. Micaari, Avexanper, L. T., and OTHERs. 

1947. METHODS OF SOIL ANALYSIS FOR SOIL-FERTILITY 
INVESTIGATIONS. U.S. Dept. Agr. Cire. 757, 25 
e ° Pp. 
Literature Cited (12) Portnanp CEMENT ASSOCIATION. 
‘ 1956. Pca soIL PRIMER. 86 pp. Chicago, Illinois. 
(1) Amprican Association or State Hienway OFriciats. (13) Ruwe, RB. V., and Scuoirus, W. H. 
1955. STANDARD SPECIFICATIONS FOR HIGHWAY MATERIALS 1956. AGES AND DEVELOPMENT OF SOIL LANDSCAPES IN 
AND METHODS OF SAMPLING AND TESTING. Hd. 7 RELATION TO CUIMAITC AND (VEGETATIONAL 
2v., Washington, D.C. (id. 8 2 v,, published CHANGES IN IOWA. Soil Sci. Soc. Amer. Proe, 20: 
in 1961.) ; 264-273. re 
(2) ASSOCIATION OF OFFICIAL AGRICULTURAL CHEMISTS. (14) —-——, Ruin, M., and Scnourns, W. H. 
1945, OFFICIAL AND TENTATIVE METHODS OF ANALYSIS. 1957, LATE PLEISTOCENE RADIOCARBON CHRONOLOGY IN 
Ed. 6, 932 pp., illus., Washington, D.C. (15) towa. Amer. Jour. Sci. 255: 671-689, illus. 
3) Batpwin, M., Keiioae, C. E., and Trorp, J. erie a ‘ 
m 1938. sor cLAsstetcaTION, U.S. Dept.’ Agr. Ybk. pp. 1959, STONE LINES IN soins, Soil Sei. 87: 223-231. 
979-1001. (16) Scunur, G. LurHer. 
(4) Iowa State University Coormrative Exrmnston Service. 1937, YIELD, STAND, AND VOLUME TABLES FOR BVEN-AGED 
1962, IOWA DRAINAGE GUIDE. Special Rpt. 13, rev. 48 pp. UPLAND OAK FORESTS. U.S. Dept. Agr. Tech. 
(5) Kay, G. F. 7 Bul. 560, 87 pp., illus. : 
1931. ORIGIN OF THE PEBBLE BAND ON IOWAN TILL. (17) Simonson, R. W., Rincwen, F. F., and Smita, Guy D. 
Journ. of Geol. v. 39, pp. 377-380. 1952. UNDERSTANDING IOWA SOILS. 142 pp., illus. 

(6) Kinumer, V. J., and Muuurns, J. F (18) TEsTER, A.C , ; ; 

1954. IMPROVED STIRRING AND PIPETTING APPARATUS FOR __ 1987. GEOLOGIC MAP OF IOWA, lowa Geological Survey. 
MBCHANICAL ANALYSIS OF sorts. Soil Sci. 77; (9) THorp, James, and Surra, Guy D. 
437-441. 1949, HIGHER ORDERS OF SOIL CLASSIFICATION: ORDER, 

(7) , and ALexanper, L. 'T. SUBORDER, AND GREAT SOIL GROUPS. Soil Sei. 67: 

1949. METHODS OF MAKING MECHANICAL ANALYSES OF 117-126. 
sous, Soil Sci. 68; 15-24. (20) Warerways ExpERIMENT Sration, Corps or ENGINEERS. 
(8) Lzereutron, M. M. 1953. UNIFIED SOIL CLASSIFICATION SYSTEM. 2 v. and 
1933. THE NAMING OF THE SUBDIVISIONS OF THE WIS- appendix, U.S. Army, Tech. Memo 38-357, v. 1. 
CONSIN GLACIAL AGE, Science (new ser.) v. 77, 7 Vicksburg, Mississippi. 
p. 168. (21) Wnitn, Evernrr M., and Rrecksn, F. F. 
(9) McComps, A. L., and Loomis, W. E. 1955. BRUNIZEM-GRAY BROWN PODZOLIC SOIL BIOSE- 


1944. suBCLIMAX PRAIRIE. Bul, Torrey Bot. Club 71: 


46-76. 


QUENCES. Soil Sci. Soc. Amer. Proe. 19:  504- 


509, illus. 
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(22) Wricut, H. E., Jr. and Runs, R. V. 
1965. GLACIATION OF MINNESOTA AND Iowa. In a review 
v. for the 7th Congress of the International Assoc. 
for Quaternary Res., 922 pp., illus. Princeton 
Univ. Press, Prineeton, N.J. 


Glossary 


Alluvium. Soil material, such as sand, silt, or clay, that has been 
deposited on land by streams. 

Bench. A shelflike landform. <A structural bench is formed by 
the underlyinging strata of rock. A stream bench is formed 
by deposition and erosion. 

Biosequence. A sequence of soils whose properties are functionally 
related to differences in organisms. 

Bottom land. The normal flood plain of a stream and the old 
alluvial plain that is seldom flooded. First bottoms are areas 
that border a stream channel and are subject to flooding; 
the flood plain. Second bottoms are old alluvial plains that 
border first bottoms and are seldom flooded. 

Calcareous soil. A soil containing enough calcium carbonate 
(often with magnesium carbonate) to effervesce (fizz) visibly 
when treated with cold, dilute hydrochloric acid. 

Clay. As a soil separate, the mineral soil particles less than 0.002 
millimeter in diameter. As a soil textural class, soil material 
that is 40 percent or more clay, less than 45 percent sand, and 
less than 40 percent silt. 

Concretions. Hard grains, pellets, or nodules of various sizes, 
shapes, and colors, consisting of concentrations of compounds 
that cement the soil grains together. The composition of some 
concretions is unlike that of the surrounding soil, Calcium 
carbonate and iron oxide are examples of material commonly 
found in concretions. 

Consistence, soil. The feel of the soil and the ease with which a 
lump can be crushed by the fingers. Terms commonly used 
to describe consistence are— 

Loose.—Noneoherent; will not hold together in a mass. 

Friable-—-When moist, crushes easily under gentle to moderate 
pressure between thumb and forefinger and can be pressed 
together into a lump. 

Firm.—When moist, crushes under moderate pressure between 
thumb and forefinger, but resistance is distinctly noticeable. 

Plastic.—When wet, readily deformed by moderate pressure 
but can be pressed into a lump; will form a ‘wire’? when 
rolled between thumb and forefinger. 

Sticky When wet, adheres to thumb and forefinger, and tends 
to stretch somewhat and pull apart, rather than to pull free 
from either finger. 

Hard.—When dry, moderately resistant to pressure; can be 
broken with difficulty between thumb and forefinger. 

Soft.—When dry, breaks into powder or individual grains under 
very slight pressure. 

Cemented.—Hard and brittle; little affected by moistening. 

Contour tillage. Cultivation that follows the contour of the land, 
generally at right angles to the slope. 

Glacial drift. Rock material transported by glacial ice and then 
deposited; includes the assorted and unassorted materials 
deposited by streams flowing from glaciers. 

Glacial outwash. Cross-bedded gravel, sand, and silt deposited by 
melt water as it flowed from glacial ice. Referred to in this 
report as ‘‘outwash areas” or “outwashes.’ 

Glacial till. Unassorted, nonstratified glacial drift consisting of 
clay, silt, sand, and boulders transported and deposited by 
glacial ice. 

Green-manure catch. A crop grown between two crops in ordinary 
sequence, or between the rows of a main crop, and then turned 


, 


under. It may be grown as a substitute for a crop that has 
failed. 
Hydrosequence. A sequence of soils whose properties are function- 


ally related to differences in drainage and moisture content. 

Horizon, soil. A layer of soil, approximately parallel to the surface, 
that has distinct characteristics produced by soil-forming 
processes. 

Leaching, soil. The removal of materials in solution by the passage 
of water through soil. 

Loess. An eolian deposit consisting mostly of silt-sized particles. 


SOIL SURVEY 


Parent material. The weathered rock or partly weathered soil 
material from which soil has formed; horizon C in the soil 
profile. 

An individual natural soil aggregate, such as a crumb, a 
prism, or a block, in contrast to a clod. 

Permeability, soil. The quality of soil that enables water or air to 
move through it. ‘Terms used to describe permeability are: 
very slow, slow, moderately slow, moderate, moderately rapid, 
rapid, and very rapid, 

Profile. A vertical section of the soil through all its horizons and 
extending into the parent material. See Horizon, soil. 

Reaction. The degree of acidity or alkalinity of a soil, expressed 
in pH values. A soil that tests to pH 7.0 is precisely neutral in 
reaction, because it is neither acid nor alkaline. An acid, or 
“sour,” soil is one that gives an acid reaction; an alkaline soil 
is one that is alkaline in reaction. In words, the degrees of 
acidity or alkalinity are expressed thus: 


pH pH 


Ped. 


Extremely acid. Below 4.5 Mildly alkaline. 7.4 to 7.8 

Very strongly 4.5 to 5.0 Moderately alka- 7.9 to 8.4 
acid. line. 

Strongly acid._._ 5.1 to 5.5 Strongly alkaline. 8.5 to 9.0 

Medium acid_.__ 5.6 to 6.0 Very strongly 9.1 and 

Slightly acid.__._ 6.1 to 6.5 alkaline. higher 


Neutral. ------_- 6.6 to 7.3 


Sand. As a soil separate, individual rock or mineral fragments 
ranging from 0.05 millimeter to 2.0 millimeters in diameter. 
Most sand grains consist of quartz, but sand mav be of any 
mineral composition. Asa textural class, soil that is 85 percent 
or more sand and not more than 10 percent clay. 

As a soil separate, individual mineral particles that range in 
diameter from the upper limit of clay (0.002 millimeter) to the 
lower limit of very fine sand (0.05 millimeter). As a textural 
class, soil that is 80 percent or more silt and less than 12 pereent 


Silt. 


clay. 

Solum, soil. The upper part of a soil profile, above the parent 
material, in which the processes of soil formation are active. 
The solum in mature soil includes the A and B horizons. 
Generally, the characteristics of the material in these horizons 
are unlike those of the underlying material. The living roots 
and other plant and animal life characteristic of the soil are 
largely confined to the solum. 

Structure, soil. The arrangement of primary soil particles into 
compound particles or clusters that are separated from adjoining 
aggregates and have properties unlike those of an equal mass 
of unaggregated primary soil particles. The principal forms 
of soil structure are—plaly (laminated), prismatic (vertical 
axis of aggregates longer than horizontal), columnar (prisms 
with rounded tops), blecky (angular or subangular), and 
granular. Structureless soils are (1) single grain (each grain 
by itself, as in dune sand) or (2) massive (the particles adhering 
together without any regular cleavage, as in many claypans 
and hardpans). 

Subsoil. Technically, the B horizon; roughly, the part of the 
profile below plow depth. 

Substratum. Any layer lying beneath the solum, or true soil; 
the C horizon. 

Surface soil. The soil ordinarily moved in tillage, or its equivalent 
in uncultivated soil, about 5 to 8 inches in thickness. The 
plowed layer. 

Terrace (structural). An embankment or ridge, constructed across 
sloping soils on the contour or at a slight angle to the contour. 
The terrace intercepts surplus runoff so that it may soak into 
the soil or flow slowly to a prepared outlet without harm. 
Terraces in fields are generally built so they can be farmed. 
Terraces intended mainly for drainage have a deep channel 
that is maintained in permanent sod. 

Texture, soil. The relative proportions of sand, silt, and clay 
particles in a mass of soil. (See also clay, sand, and silt.) 
The basic textural classes, in order of increasing proportions 
of fine particles are as follows: sand, loamy sand, sandy loam, 
loam, sili loam, sili, sandy clay loam, clay loam, silly clay loam, 
sandy clay, silty clay, and clay. The sand, loamy sand, and 
sandy loam classes may be further divided by specifying 
“coarse,” “fine,” or ‘‘very fine.” 

Toposequence. A sequence of soils whose properties are functionally 
related to topography. 


Accessibility Statement 


This document is not accessible by screen-reader software. The Natural Resources 
Conservation Service (NRCS) is committed to making its information accessible to all 
of its customers and employees. If you are experiencing accessibility issues and need 
assistance, please contact our Helpdesk by phone at (800) 457-3642 or by e-mail at 
ServiceDesk-FT C@ftc.usda.gov. For assistance with publications that include maps, 
graphs, or similar forms of information, you may also wish to contact our State or local 
office. You can locate the correct office and phone number at http://offices.sc.egov. 
usda.gov/locator/app. 


Nondiscrimination Statement 


Nondiscrimination Policy 


The U.S. Department of Agriculture (USDA) prohibits discrimination against its 
customers, employees, and applicants for employment on the basis of race, color, 
national origin, age, disability, sex, gender identity, religion, reprisal, and where 
applicable, political beliefs, marital status, familial or parental status, sexual orientation, 
whether all or part of an individual’s income is derived from any public assistance 
program, or protected genetic information. The Department prohibits discrimination in 
employment or in any program or activity conducted or funded by the Department. (Not 
all prohibited bases apply to all programs and/or employment activities. ) 


To File an Employment Complaint 


If you wish to file an employment complaint, you must contact your agency’s EEO 
Counselor (http://directives.sc.egov.usda.gov/33081.wba) within 45 days of the date of 
the alleged discriminatory act, event, or personnel action. Additional information can be 
found online at http://www.ascr.usda.gov/complaint_filing_file.html. 


To File a Program Complaint 


If you wish to file a Civil Rights program complaint of discrimination, complete the 
USDA Program Discrimination Complaint Form, found online at http://www.ascr.usda. 
gov/complaint_filing_cust.html or at any USDA office, or call (866) 632-9992 to request 
the form. You may also write a letter containing all of the information requested in 
the form. Send your completed complaint form or letter by mail to U.S. Department 
of Agriculture; Director, Office of Adjudication; 1400 Independence Avenue, S.W.; 
Washington, D.C. 20250-9419; by fax to (202) 690-7442; or by email to program. 
intake@usda.gov. 


Persons with Disabilities 


If you are deaf, are hard of hearing, or have speech disabilities and you wish to file 
either an EEO or program complaint, please contact USDA through the Federal Relay 
Service at (800) 877-8339 or (800) 845-6136 (in Spanish). 

If you have other disabilities and wish to file a program complaint, please see the 
contact information above. If you require alternative means of communication for 


program information (e.g., Braille, large print, audiotape, etc.), please contact USDA's 
TARGET Center at (202) 720-2600 (voice and TDD). 


Supplemental Nutrition Assistance Program 


For additional information dealing with Supplemental Nutrition Assistance Program 
(SNAP) issues, call either the USDA SNAP Hotline Number at (800) 221-5689, which 
is also in Spanish, or the State Information/Hotline Numbers (http://directives.sc.egov. 


usda.gov/33085.wba). 


All Other Inquiries 
For information not pertaining to civil rights, please refer to the listing of the USDA 


Agencies and Offices (http://directives.sc.egov.usda.gov/33086.wba). 
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SOIL ASSOCIATIONS 


Readlyn-Tripoli association: Nearly level, dark-colored 
loamy soils that are somewhat poorly drained and poorly 
drained 


Kenyon-Clyde-Floyd association: Level to moderately 
sloping, dark-colored loamy soils that are moderately 
well drained, poorly drained, and somewhat poorly drained 


Bassett-Clyde-Oran association: Level to gently sloping, 
dark-colored loamy soils that are moderately well drained, 
poorly drained, and somewhat poorly drained 


— Klinger-Maxfield-Port Byron association: Level to moderately 
sloping, dark-colored silty soils that are somewhat poorly 
slim Nik NC drained, poorly drained, and well drained 
Seaton-Fayette association: Gently sloping to steep and 
hilly, light-colored silty soils that are well drained 


Lamont-Hagener-Port Byron association: Gently sloping 
to steep, light-colored and dark-colored sandy and silty 
soils that are excessively drained and well drained 


Rockton-Winneshiek-Sogn association: Nearly level to steep, 
dark-colored and light-colored loamy soils that are well 
drained and are moderately deep to shallow over limestone 


Waukegan-Hayfield-Marshan-Spillville association: Level to 
gently sloping, dark-colored loamy soils that are well 
drained to poorly drained 
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SYMBOL 


Ab 

ArB 
Arc 
AtA 
AtB 
Arc 


BoB 
BoC 
BaD 
BeB 
BeC 
BeC2 
Bk 
BuA 
BuC 


ChB 
ChC 
ChE 
Ck 
CmB 
CmC 
Cn 
CoB 
CrB 
crc 


DcB 
DcC 
DdA 
DdB 
DgA 


SOIL LEGEND 


The first capital letter is the initial one of the soil 
name. A second capital letter, A, B, C, D, E, or F, 
shows the slope. Most symbols without a slope 
letter are those of nearly level soils. Soils that 
are nomed as moderately eroded or severely eroded 
have a final number, 2 or 3, in their symbol. 


NAME 


Alluvial land 

Aredale loam, 2 to 5 percent slopes 
Aredale loam, 5 to 9 percent slopes 
Atkinson loom, 0 to 2 percent slopes 
Atkinson loam, 2 to 5 percent slopes 
Atkinson loam, 5 to 9 percent slopes 


Backbone loamy sand, 2 to 5 percent slopes 

Backbone loamy sand, 5 to 9 percent slopes 

Backbone loamy sand, 9 to 14 percent slopes 

Bassett loam, 2 to 5 percent slopes 

Bassett loam, 5 to 9 percent slopes 

Bassett loam, 5 to 9 percent slopes, moderately eroded 
Blockton silty clay loam, dark gray subsoil variant 
Burkhardt sandy loam, 0 to 2 percent slopes 

Burkhardt sandy loam, 2 to 9 percent slopes 


Chelsea sand, 0 to 5 percent slopes 
Chelsea sand, 5 to 9 percent slopes 
Chelsea sand, 9 to 18 percent slopes 
Clyde clay loam 

Coggon loam, 2 to 5 percent slopes 
Coggon loam, 5 to 9 percent slopes 

Colo silty clay loam 

Colo—Terril complex, 0 to 5 percent slopes 
Cresco loam, 2 to 5 percent slopes 

Cresco loam, 5 to 9 percent slopes 


Dickinson sandy loam, 2 to 5 percent slopes 
Dickinson sandy loam, 5 to 9 percent slopes 
Dickinson sandy loam, benches, 0 to 2 percent slopes 
Dickinson sandy loam, benches, 2 to 5 percent slopes 
Dickinson sandy loam, gravelly substratum, 0 to 2 
percent slopes 
Dickinson sandy loam, gravelly substratum, 2 to 5 
percent slopes 
Dickinson—Ostrander complex, 0 to 2 percent slopes 
Dickinson—Ostrander complex, 2 to 5 percent slopes 
Dickinson—Ostrander complex, 5 to 9 percent slopes 
Dinsdale silty clay loam, 2 to 5 percent slopes 
Dinsdale silty clay loam, 5:to 9: percent:slopes 


Fayette silt loom, 2 to 5 percent slopes 

Fayette silt loam, 5 to 9 percent slopes, moderately 
eroded 

Floyd loam, 1 to 4 percent slopes 

Franklin silt loam 


Hagener loamy sand, 2 to 5 percent slopes 

Hagener loamy sand, 5 to 9 percent slopes 

Hagener loamy sand, 9 to 14 percent slopes 
Hagener loamy sand, benches, 0 to 2 percent slopes 
Hagener loamy sand, benches, 2 to 5 percent slopes 
Harpster silt loam 

Hayfield loam, deep 

Hayfield loam, moderately deep 

Hayfield loam, dark brown variant 


Kenyon loam, 2 to 5 percent slopes 

Kenyon loam, 5 to 9 percent slopes 

Kenyon loam, 5 to 9 percent slopes, moderately eroded 
Klinger silty clay loom 


Lamont sandy loam, 2 to 5 percent slopes 

Lamont sandy loam, 5 to 9 percent slopes 

Lamont sandy loam, 9 to 14 percent slopes 

Lamont sandy loam, benches, 0 to 2 percent slopes 
Lawler loam, deep 

Lawler loam, moderately deep 


SYMBOL 


Ma 
Mr 
Ms 
Mt 

Mx 


NAME 


Marsh 

Marshan clay loam, deep 

Marshon clay loam, depressional 
Marshan clay loam, moderately deep 
Maxfield silty clay loam 

Muscatine silty clay loam 


Nodaway silt loam 


Oran loam, 0 to 2 percent slopes 
Oran loam, 2 to 5 percent slopes 
Ostrander loam, 0 to 2 percent slopes 
Ostrander loam, 2 to 5 percent slopes 
Ostrander loom, 5 to 9 percent slopes 


Peaty muck, deep 

Peaty muck, moderately deep 

Port Byron silt loam, 2 to 5 percent slopes 

Port Byron silt loam, 5 to 9 percent slopes, moderately 
eroded 


Port Byron silt loam, 9 to 14 percent slopes, moderately 


eroded 


Readlyn I>am, 0 to 2 percent slopes 
Readlyn loam, 2 to 5 percent slopes 
Riceville loam, | to 3 percent slopes 
Rockton loam, 2 to 5 percent slopes 
Rockton loam, 5 to 9 percent slopes 
Rockton loam, 9 to 14 percent slopes 
Rolfe silt loam 


Sable silty clay loom 

Sattre loan, deep, 0 to 2 percent slopes 

Sattre loan, deep, 2 to 5 percent slopes 

Sattre loam, moderately deep, 0 to 2 percent slopes 

Seaton silt loam, 2 to 5 percent slopes 

Seaton silt loam, 5 to 9 percent slopes, moderately 
eroded 

Seaton silt loam, 9 to 14 percent slopes, moderately 
eroded 

Seaton silt loam, 9 to 14 percent slopes, severely 
eroded 

Seaton silt loam, 14 to 18 percent slopes, moderately 
eroded 

Seaton silt loam, 18 to 30 percent slopes, moderately 
eroded 

Sogn soils, 5 to 14 percent slopes 

Sogn soils, 14 to 30 percent slopes 

Spillville loam 

Spillville-Colo complex 


Tripoli clay loam 
Terril loam, 0 to 2 percent slopes 
Terri! loam, 2 to 5 percent slopes 


Waukegan loam, deep, 0 to 2 percent slopes 

Waukegan loam, deep, 2 to 5 percent slopes 

Waukegan loam, moderately deep, 0 to 2 percent slopes 
Waukegan loam, moderately deep, 2 to 5 percent slopes 
Waukegan loam, moderately deep, 5 to 9 percent slopes 
Waukegan silt loam, deep, 0 to 2 percent slopes 
Winneshiek loam, 2 to 5 percent slopes 

Winneshiek loam, 5 to 9 percent slopes 


BREMER COUNTY, IOWA 


WORKS AND STRUCTURES 
Highways and roads 
Dla aces tisinieoermaamnncentiongeamann 
Good motor 
Poor motor 
Trail 
Highway markers 


National Interstate 


Railroads 
Single track 
Multiple track 
Abandoned 
Bridges and crossings 
Road 
Trail, foot 
Railroad 
Ferries 
Ford 
Grade 
R. R, over 
R. R. under 
Tunnel 
Buildings 
School 
Church 
Station 
Mines and Quarries 
Mine dump 
Pits, gravel or other 
Power lines 
Pipe lines 


Cemeteries 


Levees 
Tanks 


Oil or gas well 


CONVENTIONAL SIGNS 
BOUNDARIES 


National or state 
County 

Township, U. S. 
Section line, corner 
Reservation 


Land grant 


DRAINAGE 


Streams 
Perennial 


Intermittent, unclass. 


Crossable with tillage 
implements 


Not crossable with 
tillage implements 


Canals and ditches 

Lakes and ponds 
Perennial 
Intermittent 

Wells 

Springs 

Marsh 

Wet spot 

Alluvial fan .. 


Drainage end 


RELIEF 
Escarpments 
Bedrock 
Other 
Prominent peaks 


Depressions 
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IOWA AGRICULTURAL EXPERIMENT STATION 


SOIL SURVEY DATA 


Soil boundary 
and symbol 
Gravel 
Stones 
Rock outcrops 
Chert fragments 
Clay spot 
Sand spot 
Gumbo or scabby spot 
Made land 
Severely eroded spot 
Blowout, wind erosion 


Gullies 


Till outcrop in loess or 
sandy SOUS ooo 


Soil map constructed 1966 by Cartographic Division, 
Soil Conservation Service, USDA, from 1957 aerial 
photographs. Controlled mosaic based on lowa 
plane coordinate system, north zone, Lambert 
conformal conic projection, 1927 North American 
datum, 


238 - 951 O - 67 (Face p. 118) 


GUIDE TO MAPPING UNITS 
[For a full description of a mapping unit, read both the description of the mapping unit and the description of the soil series to which the mapping unit belongs. 


[See table 1, page 7, for approximate acreage and proportionate extent of the soils and table 2, page 39, for estimated yields per acre of the principal crops. For 
facts about woodland, turn to the section beginning on page 38, and for facts about the engineering properties of the soils, see the section beginning on page 48] 


Described Capability unit 


Map on Map 

symbol Mapping unit page symbol Mapping unit 

Ab Alluvial land------------------------ 2-22 --- 2 on cn cn er en ern ee ner cr ene 9 Lac Lamont sandy loam, 5 to 9 percent slopes--------------------------------- 
ArB Aredale loam, 2 to 5 percent slopes-----+--<- e----- 2-29 ---- eo nn me nner rn 9 LaD Lamont sandy loam, 9 to 14 percent slopes-------------------------------- 
ArC Aredale loam, 5 to 9 percent slopes --~------------ een e nnn meer en src aee 9 LbA Lamont sandy loam, benches, 0 to 2 percent slopes------------------------ 
AtA Atkinson loam, 0 to 2 percent slopesS--------------n ener nn nner ener ener nn- 9 Ld Lawler loam, deep-----------------------------+-+ =~ +--+ ++ -- ~~ ---- ~~ ------ 
AtB Atkinson loam, 2 to 5 percent slopes------------------------ n-ne cnn nne 10 Lin Lawler loam, moderately deep---------------------- 2-2 = = -- == -- -- == ++ --- 
AtC Atkinson loam, 5 to 9 percent slopes~---~----------- n-ne en nr nn rer en cnn ne 10 Ma Ma rsh----- = 222-22 22 ooo oo oo oo ne ee 5 ee ee oe ee eee 
BaB Backbone loamy sand, 2 to 5 percent slopes ----------------e7------- 7-H -- 10 Mr Marshan clay loam, deep---------~----------------+----------------------- 
BaC ‘Backbone loamy sand, 5 to 9 percent slopes-----------~------------------ 10 Ms Marshan clay loam, depressional--------------+---------------------------- 
BaD Backbone loamy sand, 9 to 14 percent slopes----------------------------- 10 Mt Marshan clay loam, moderately deep--------~------------------------------- 
BeB Bassett loam, 2 to 5 percent slopes ----- en -- ener en nn en en en en nn nn nen ne il Mx Maxfield silty clay loam-----------------------------~-----------+-------- 
BeC Bassett loam, 5 to 9 percent slopes ----+-------------- n-ne nn ence ne nen Lt My Muscatine silty clay Lloame-q-ne- nnn n nn en cn nn enon nn nn nn an en nn ee ee ee ee ee eee 
BeC2 Bassett loam, 5 to 9 percent slopes, moderately eroded------------------ ee No Nodaway silt loam-------------------------------------------------------- 
BE Bloeckton silty clay loam, dark gray subsoil variant---------------~------ ak ifIw-2 36 OrA Oran loam, 0 to 2 percent slopes -------------------- 22 eo nnn ne nn enn een 
BuA Burkhardt sandy loam, 0 to 2 percent slopes----------- ---- eee --e--HHH-- 12 IVs-2 37 OrB Oran loam, 2 to 5 percent slopes--------------------0-------------------- 
BuC Burkhardt sandy loam, 2 to 9 percent slopes----cen ona en en en en enn n ane le IVs-2 37 OsA Ostrander loam, 0 to 2 percent slopes------------------------------------ 
ChB Chelsea sand, 0 to 5 percent slopes --------------~---9 wn er en nn enn enn 12 IVs-2 37 OsB Ostrander loam, 2 to 5 percent slopes-----------------------~------------ 
ChC Chelsea sand, 5 to 9 percent slopes ------------------e nn nn nnn ene crore 12 IVs-2 37 OsC Ostrander loam, 5 to 9 percent slopes -----~- 2-2-2 eee ee ne ee eee ene eee 
ChE Chelsea sand, 9 to 18 percent slopes------------------------------------ 12 VIs-1 37 Pe Peaty muck, deep------------------------------~~-+--- ---- -- -- -------~----- 
Ck Clyde clay loam-------------------------- = +n 2 nn eo en en cr nnn nnn nnn le IIw-1 33 Pm Peaty muck, moderately deep------------------ -+----- ---- +--+ ++ +------ +--+ 
CmB Coggon loam, 2 to 5 percent slopes ------------~--- 99-9 anne nn ne nnn nnn ne 13 ITe-1 32 PoB Port Byron silt loam, 2 to 5 percent slopes ------------------------------ 
CmC Coggon loam, 5 to 9 percent slopes ---------------- een nnn ne ener er nnn nn 13 IITe-1 34 PoC2 Port Byron silt loam, 5 to 9 percent slopes, moderately eroded------~----- 
Cn Colo silty clay loam-~--+--------------- 2-2-2 en cn cn en rn rn nn nn nn cn cern 13 IIw-3 34 PoD2 Port Byron silt loam, 9 to 14 percent slopes, moderately eroded---------- 
CoB Colo-Terril complex, O to 5 percent slopes------------------------------ 14 Tiw-3 34 ReA Readlyn loam, O to 2 percent slopes -----------+----+--~-+--2--- ---- -- = == == 
CrB Cresco loam, 2 to 5 percent slopes ---------------- ene nen n nnn ne nena ene n 14 Tle-1 32 ReB Readlyn loam, 2 to 5 percent slopes--------------- <2 -----2 2 === ee ee ee ene 
CrC Cresco loam, 5 to 9 percent slopes------+--------~----~------------------ 14 IIIe-1 34 RfB Riceville loam, 1 to 3 percent slopes------------------------------------ 
DeB Dickinson sandy loam, 2 to 5 percent slopes----------------------------- 14 IIIs -2 35 RKB Rockton loam, 2 to 5 percent slopes----------------------~--------------- 
DeC Dickinson sandy loam, 5 to 9 percent slopes-----------------ee---------- 14 IIIs -2 35 RKC = Rockton loam, 5 to 9 percent slopes--------------+----+-----+---+ +--+ --+ 
DdA Dickinson sandy loam, benches, 0 to 2 percent slopes--------------=------ 14 TIIs-1 35 RED Rockton loam, 9 to 14 percent slopes------------------------------------- 
DAB Dickinson sandy loam, benches, 2 to 5 percent slopes-------------------- 1 IIIs-2 35 Ro Rolfe silt loam----+-------+--------------+--+------------------------------ 
DgA Dickinson sandy loam, gravelly substratum, 0 to 2 percent slopes-------- 15 TIIs-1 35 Sa Sable silty clay loam-------~-~------------------- 22-22-22 22 25 eo oe ee en ee 
DgB Dickinson sandy loam, gravelly substratum, 2 to 5 percent slopes~-------- 5 ITIs-2 35 SbA Sattre loam, deep, 0 to 2 percent slopes--------------------------------- 
DoA Dickinson-Ostrander complex, 0 to 2 percent slopes---------------------- 15 IIs-1 33 SbB Sattre loam, deep, 2 to 5 percent slopes---------------------~----+------ 
DoB Dickinson-Ostrander complex, 2 to 5 percent slopes -----e- ence nn nn nn ncnn- 15 IIe-2 32 SGA Sattre loam, moderately deep, 0 to 2 percent s_opes--+-~+----+-=-+-----4--- 
DeC Dickinson-Ostrander complex, 5 to 9 percent slopes---------------------- 15 IITe-3 35 SeB Seaton silt loam, 2 to 5 percent slopes-------------------------~--------- 
DsB Dinsdale silty clay loam, 2 to 5 percent slopes ------------------------- 16 ITe-1 32 SeC2 Seaton silt loam, 5 to 9 percent slopes, moderately eroded--------------- 
DsC Dinsdale silty clay loam, 5 to 9 percent slopes ------------------------- 16 IITe-1 34 SeD2 Seaton silt loam, 9 to 14 percent slopes, moderately eroded-------------- 
FaB Fayette silt loam, 2 to 5 percent slopes-~------------------------------- 16 ITe-1 32 SeD3 Seaton silt loam, 9 to 14 percent slopes, severely eroded---------------- 
FaC2 Fayette silt loam, 5 to 9 percent slopes, moderately eroded------------- 16 IIIe-1 34 SeE2 Seaton silt loam, 14 to 18 percent slopes, moderately eroded------------- 
FoB Floyd loam, 1 to 4 percent slopes---------------------- 2-27 0-22 eo eee = 16 IIw-1 33 SeF2 Seaton silt loam, 18 to 30 percent slopes, moderately eroded------------- 
Fr Franklin silt loam------------------ 3-9-9999 nner nn en cn nn nn nn nn ne nnn nnn 17 I-2 32 SoD Sogn soils, 5 to 14 percent slopes--------------------------------------- 
HaB Hagener loamy sand, 2 to 5 percent slopes------------------------------- Ly IVs-2 37 SoF Sogn soils, 14 to 30 percent slopes-------------------------------------- 
HaC Hagener loamy sand, 5 to 9 percent slopes ---------- enn no newer n ne nn n= 17 IVs-2 37 Sp Spillville loam-------------------------------+-----.--------------------- 
HaD Hagener loamy sand, 9 to 14 percent slopes-----------------------------~- 1] VIs-1 37 Sv Spillville-Colo complex---------+--------~---------------+---+---+-+-------- 
HbA Hagener loamy sand, benches, O to 2 percent slopes ----------2--------2--- LT IVs -2 Bit Tr Tripoli clay loam--------+------------------- 2-2-0 -- 7-2-2 oa en ne ee en ee ee ene 
HbB Hagener loamy sand, benches, 2 to 5 percent slopes---------------------- play IVs ~-2 ar TxA Terril loam, O to 2 percent slopes---------------~----------------------- 
He Harpster silt loam---------------+----~-- 2-25 - no ne nn nn cn enn ce nner nnnn 18 TIw-1 33 TxB Terril loam, 2 to 5 percent slopes----------------------+----------------- 
Hd Hayfield loam, deep-------------------~ ------ -- -- 22 po nn en en en nn re en ere 18 I-2 32 WaA Waukegan loam, deep, O to 2 percent slopes -----------+-------- ona anne ee 
Hm Hayfield loam, moderately deep----------------n enn en en nn nn nnn nen e ne enn= 18 TIs-1 33 WaB Waukegan loam, deep, 2 to 5 percent slopes------------------------------- 
Hv Hayfield loam, dark brown variant ----------------------------- ene nnn ne 18 I-2 32 WeA Waukegan loam, moderately deep, 0 to 2 percent slopes-------------------- 
KeB Kenyon loam, 2 to 5 percent slopes -------------------------------------- 18 IIe-1 32 WeB Waukegan loam, moderately deep, 2 to 5 percent slopes-------------------- 
KeC Kenyon loam, 5 to 9 percent slopes ---------------- 2-20-72 - one - eee en =e 19 IIIe-1 34 WeC Waukegan loam, moderately deep, 5 to 9 percent slopes------------~-------- 
KeC2 Kenyon loam, 5 to 9 percent slopes, moderately eroded--~----------------- 19 IIIe-1 3h WkA Waukegan silt loam, deep, 0 to 2 percent slopes-------------------------- 
Kg Klinger silty clay loam------------------------------ 2-22-25 en enn ----- 19 I-2 32 WnB Winneshiek loam, 2 to 5 percent slopes------------------- ---- 22 -- 22-2 ---- 
LaB Lamont sandy loam, 2 to 5 percent slopes -----~+-------------------------- 19 IIIs-2 35 WnC  Winneshiek loam, 5 to 9 percent slopes--------------0-5------------------ 


Described Capability unit 
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BREMER COUNTY, IOWA — SHEET NUMBER 14 
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BREMER COUNTY, IOWA — SHEET NUMBER 20 
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BREMER COUNTY, IOWA — SHEET NUMBER 24 
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BREMER COUNTY, IOWA — SHEET NUMBER 70 
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BREMER COUNTY, IOWA — SHEET NUMBER 72 
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